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sjf^Jj S t'®<J affltC® i|£S>ff—@ft*t I t'Sft ilt^Sf 

*st$tK ^Rqtart* £(t 8 ■qfawst* f*s srfs^ 

Jf 

-af*Ttfa® ^fwhi ®r® f^ST ^ *lfW* <JT31 ®rft 
>5tStCT 4tffo* R» 03W ^fwfa Ftfotll Stff5 f%l fWtO? I 
srforc 9 f%;^ s i « ^rt^tOT «jff^?r ** 's <^^5 

^5 srfftre *rt<rfa & ifirofa ^ ^W?r 3 *lfs 1 

■ qjjfsr, m, «jftr, ^ ^s <5rfat"t «a$ ^ c^sfral 

*f1wlf i «*$ ^5^1%? ^vrfcs «ft c t *fim i cvt^te 

^rtt» ?irfe. ^ ^f»rai fclfcn i airs ■5tt e r«0 f$1ffi> *faw> 

»rt% ; c^ *i*rferi srt't ttBltn, or *1 *tfstra «it«i 

fifff i 2 t«K*r sfts^® ^t?r ipfsf <[f%ra ^rtfs 1 ® ^1 i bR^sti 

orast? aps sict ^Ffirai oi wtoIof *ft$ i 

SitSft <srfts BR 'S <ct<i <p^i 1 Brtftw 

•rtfiratcf ^f«rai <?i ^ , «rhR *rtw, ^fmk ^1 
«TfC* fortes fwi ^t% ^fen ®Rf i 

c^it?:^F toi ^ i «it* wl sitt i stem $*nr 

«ra ^ 5 ? sitfNi nto $ **it i whw ^ or 




* ▼faun* 5t5t$f5 
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5*15, 5t$5 , lf5'® '®Tt'33CT5 51 ft? ■»l^ >e 1 <5$[T 

5Tt?C55 wfr\ %f ail I 5Tt5^ 5tf5 ®r9T, effft 'S *lft«tft srfftre 
♦Ttftrfts i «q^'S to 5t^ c^fei ?rt^ ft*t5 ftf^ 5*fk® 
*ttaf sit, wa ^5i? 5^ 's »rft® §5t5 srfftcg 

♦ttsrfa ^rtror <i\ fast 5^5 *itm <iw c^ft ^wrt» ^5T5 

*rfti 5i$ <®l5l C5 ^ 5tr® srfftes *rtra « 5t55fa 55 i 5t^5 «r$ 
srtftre *rm ^f55l *rfe^ <rtfcfe?n ^*i stmtsi 

*Pl fnfwl ^1 ^£5, fca*fft^ Sstfttf fc$*T 4)^5 5TC5, ^TH 'giftsl 
W* ’rt’ft *rfa 55 i <£sr ft ^flrt fcfSsl ^&ts ft* srt^f 
«w ffsm to i \ 

*fft* 15*11*7 5d>, ft! 'SRsr® 'spfs^s i ^5tft?f5 
^ITO !Fl TO1 51 *P5l <55^1 frf5*?5fo to I erftft^ 
C?tolCTtC*t ftTOf ^5 *ftBT, ft! ^5t5 *m «tfl 51 ^51 

5lt®5 ^ftv5 *C5 I 

£fi|W <5rt«f5faft5 TO^JVTt!, wl <2|^f% 5^ <2ftfft^ 

«jfaft5 C!fat8 ^fft 55, C’Fftt'S 51 *Tft 55 i ft! TO> 
51 ’pft <2lfft5 *E5 I «T? *lft*5 %t5 W TO%. 

TO 1 W5\ 1 >CT TOl i 4 |fft < 45 ^ ^ *lf 5 W *1 TOltt «HT 8 * 1 , 

9|U5N8 511 | 

srfaft! proton #N *ftes?«i ^ftri fcstfaTO 

*lft5 «*tfft* *ift«fft 'S Wft55 5^3J *T|fw|0|5l | C5Tft v 

>* ^5 (PfpT "tap, CTf^ ^5 f^S <55? C^U C^C3f 

^Ifm sTR 5c*t i vifo* fe 

5t5j ft! ®rn ^f?T5 515,1 , f2F ; «Ps<55 Tf 5 !! 5^®T 

5tf5 5 |* ,a9 t 1 ^ 55i 5 J f?TC'5 5^C5 <55* ®fC.«15 *|R v i f5pR 5^1^® 5^C5 I 




fcvil* <9 

... WW - ' * *' ' ‘ ' ' ' « * - . - 

k W^sn ^®*f»r <rtf's ’ftotto *\*M %t? ?-%1 Tfom 

^f??t? cto 5 * <5i1fwt? ^fwlns i 
*ttor tofto? aft <e ’ffW^R arfa gr tow 

tfiatfl ^fwl atswa *Ffeap »rt*rfarfcf i wi at^w? * 1 % *W5's 
( controlled ); Gto* 31 «t?l 3tSE?? ^t?F5 I 
®?w? *t3F mft i *j% ^t*r &tf? 4^f5 sprft i ^stGt? wi 
*fto? am gtcw *rf?«t^ 3 ? i mftr? ?t^ fetfctii s&ri to 
*TWc?5 *rfcg mtrte aft? i ^ *iftrt? *tto anm? stMct* 

4?^? 3? | GW ftteft*?? %S*t ?#1 ?ItW d)fWWW3i BffsRTl 3 $. 
> ?t?t? srf%1 I <i$ ^H«mn ^66 to$J tffcirt ^5 mf? 
^ srtfto *if%s alqrto: 4 ^ ?t*i ftyfto ?^to Gim 
ffihrl miGT i 

<5PK?5 ?*1? 'S 9\Vs *? I 4W ?»t? 

crof wv ^stto ?®t? am srlfSnrt c*tGi ^<*rt? 

<SSj? »ra afftral 33 ttlto? to* ?to gt? I f*% «RFf^f 

to <s&»\ c*fto? *rto *itOTi 3t? i aftw 
<£i?sf%3 c?to? to? mfft to Nst^lu $to? 

to to al i totKap aprtfj^ to tfa mftrtw to 31; 

^ftl? al *ttoi *ft3^w? a^?pft"( toww to i c*ito ca*t«rte 
to> Gito^ %3? $to3 m ?to =rl i fcwK c^W-e 
aiortam ^ # w, alp *T® ’arfam ; «fswrtw wl’ *if m ^ i 
srteW ^'©f^ra to artfsira *ltra- srlt» 

35 3jafn to? «t^tJc?s ^'<js( 

to ?i m*{ i 4 «r CT tow? Fttor$ 

ftm «npf%? to ^f?c^ *rif?sl ^??5tc?? ^trC^ 




♦tWW <Steft3R TO '5?f%3R ^CT I ^ Ttera <2Ti^i %| <*rar 

Tfcra brs c*t fifties ftPnrtnE i «rt*r^< toI* to c*t 
ttfasl TO|#S bf» fifclt’Tfa *3 1 TO ^ *tfifcrl *19* 

TOrtwr* ^fro ^ «(§? s^fai *it?ri fam *t* srp^c® c*rffl 
TOl&w* i **m CTO *tJ *I*TO to* ctW *fsro ntnr 
i IwlR^ *w ^ri* fpil* *tfroi tof 35 

^tf5m fwi >T5p5 effort %in i 

*tf*TO <$*& vfis Ttffa ’fC^'S ®?x??1<J 5?«1 *fiRI1 *f<| ^6fS| 

*f?ral cw i Ttfito* srfs^re "Ttfr? totow *rf«n crests ®rfs*t*f 

*M ®Tf3? <3t5tS *f% ^nf%f^5 1 SlSJt^«l *t%S SCt ^56 f ft 5^05 “ 

*fl % ^ftro csro irfftfl 'srffssi srlrort* SF® «n«wim *fe 
s*ts i ^fcpr **«rtsts toto froi* cs*fre **to * s*fssi 

ST5>S ^fTO 3ftRlCTl ( Dynamo ) Ffattsl fs^’tf*' SRS 

«TO TO TO Sit*! 'fSiTO WT*f 'S SstffS CSStS ftfJF *C* I 

f*Fit»r *tw f* ss, ^ stress ^fts fjrs'ri? ffti 
*rfe?r(cf i fsTOr to*toI fs*^torft stress 

tot *f^s ftst®1 e stowI slftiftw* fft^t i stss * 
S3ts to c*t* ^tsf® f®^ ^^® *firai cro fcrs 
<7rsts <?itsi*f «KatBR *tw ws ftctts *td 

*ftro ftfars *% to cs^is ^scs* ^rfafro s*fssi *itfcffsi *tro 
ftftstt^ i 

sptfsTO *r$fTO? «rt * toIs *t^ral fortffaro *i *Ff*atn51 
st$s 4*fts to* ^ntc® *f*?r M c^st^s, *1* c*i 

«**f*fe 5Tt«Rt5 ^ ^f>Tf 1 *1* *ta f^f%'f^r *WWf 

srtflnn *tf3m w* *t*RR *rtw ^n i 



flw? astSta 




^ta wfeprfca aatac* ^5ista atfaata aaa *w wta «tf% aiffc® 
arfaai atta i at$a <5t*tc* ^afa aa aFforfci ca stcfa $1arre ca 
atft fcfta, ^ioti ora, a^fra, atai *rca, ^tam -r® «p*tta ca 
atfaifaa ca aMaa caal ^rca tW afaal caa ^al ata al i 


* 

fftaa ertfta 

aMaa *tm 3lC$a TlESf? faata ^ 

afaal cata f* i fsatacaa ^aata fartfirs al «rfot«w to? ^>aa1a 
ala al alatai ata faft aa i ats'caa <«iaaM affi 
2 )f%«f^a ^ti$a afti *rt®t^$ atca i 

#tcaa fa-rta «rtfhi ’tffcal alfaaa fcartra ^ *tf^a faaa afWa 
&f}< afare ftw i Ifc data's ^*Ts aaaa ^ fta asfS 
at: cMatsf® &§at$a ^a°ai $t$fa atf*% 'ertoaa 

„' y&s ^HRWta ^ «rtftaf5 a$a a»taa i 

4^tcaa srti^a fa*rfa v s af^rtat artf^rcal atta (Maginot 
Line) caaa art*rc* wfapM thrfcra atfaa al, cataia ^ 

f 5 sitfta wriaa ffata 5 fesat^taa «RF^a cawa ^ 
wtfs% aaa 5^5 tteltw atta srft 1 

• • 

'4? ■srtftaft frrcft igoo srfta, i$<k ^ atttaci « 

^5 i tsl ^ob m s$u® «• ^ i «fc *<>• wa ariffcaa ^aa 

^a#l ^faal^^^rfcfi <£i|^ atfoal £w«l 
ffaatfas aWal fro 1 
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*rts?^t*f Ht* «tfwn *rf¥rt firsts i & >r^f Tfa csiTf*^ 

's <5 if% ^rc?r ^ 8 ° ® Tft 5 ! fN ’rte'fasni 

Jrt*rfa cw <si^c*rifo sto* i vtfwara 5 tist$jfa 

4it «^r(3f nfsw etsfowffa *ict faf cfcft to *ftnr r 
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^ ( Floating dock ) 

*rfct* faiffa *rajWM *rt®W® $*t* srffl vw 

'a $ftw 'srfafTf 5^«i ^finri *firal ^ct, Wf $5t9 

?f?r i 'fftet* $*t* erw w*\ «rfct* «rtf$cn 
wWot? ffrtrrtf *ilwj1»r8 stfittf tfwi *fs $tc® 1 w vfaw 
srtaf sjtc^i apWwfl c«rn»ra ^ w X e ta *tfwta ^f%?ii <r ^rl 

A «Kat«R 5? 1 


3Ff$"'5^j ( Dry-dock ) 

*jp 6 «rfero* c^fa w? fan 35 c«rfal f%*ri^r 
dfaNFfa ttffcn c^rs?n 5^51 ^ ^1 ¥tfi» « 

Fffarft ^*#f5 ^fail 4t dNWfS faKt*i **1 tpr 1 cskWfiJ « 
«fpra *rto< ^*rfctor «rtre 1 ^*nfr m ^firai fwm ^ffera 
br dfaw* 4R^t *rtn •n 1 ^1 -<T5 c^ «rw«ffl» 

^ $*tro «fa® *tint 1 ®t5t* ffhwi «ic^r *w ?w ^%t 


fai <s*i* *rH clfwl c¥?ii 1 vr df^i 

dfk® aw: srtfan fail ©kwr ^wcn fan irtet* 1 


®<rc dfat^fa w\ *tfar ^fari cwi? $51 w *tfinv 
filial 1 5lw?i wteNfS ®trfo fail 4^sn ^rnr 


«rt?i «rk^ 1 

c£i^i*f faft cetoftSlt* ( Dry-dock ) ^ * «ft5t®f 

<*$*t ^ftr^rtu *ra toit 

^fat* ^155 1 



•> •» r% 


^ ^ * v •'V »> / I ' i # O \ ^ 
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Tfei* *ni ^Frt%«tonn wn *rtf*Bii *ic? <w wtFfafrre 

Wwi v ^si ^ *fii?n ^pi i 

• f¥i ^rtaffrlft srtetsr«1% ftntwfa ^e?rfa cw«H 

<x fHt*i ^?i wrNi i 

w *pwc 3 ^1 ei^$ ^f?rcfa *r$ *&& t%f% •‘ttssi *rfa ^11 <$tssn 
Ittow* m c? ^n c^tw «jr?rfaii 

'ft’tft'i -*fe ^r j wfctw* sps -arar ^fo*rl ws «f^» ^1%1 

HPr sn < sr°s i£iw^r «nre cmw, atratara «w c$W® a 

* 

lM^?n *#si Tt , '8*n 5Tf?i iii i 



gi?-®v—3ft5T® 4JW ’ffsrct* *1?6 

4$ '8ra^dt«ft i* «ra <m <£& ^*n?i ^f%?rR5 i 

m*{ ct ^aPftfoi 5 lt-vg^ fSrtft«i ^1 ^ftrai ^ <?rtrfa *rtra 
<5Tf5 fait®i *mrtwnr c«ft*f *\us i ^*iffft*f? ^t=?tsr t- <rtf®? u 
< wcw *r$ cwfare ^ i ^rti ^*trsni «rcpi* 5 r?5 «ft* 
*1fct i 


kr.y 





s y foq fo ^ a 

#v*» »»»% •* #' * < \ < > y^ i * v* 1 \ * „ f v « % % »* \ /«#• /*% /\y^/w^ 

^ ^tfoif’fo git-^cani ^TOW^j^frfSi c^tef^s 34 ^1$1 
dm^l *tir* i atortaR w$ am*{< ^ffoi feet* wn ^Wcbr 
wtoto t*w W5 i arfctaffiw $iRal ^ta to 
mRI s* i ’i? csNtwtarf»nf *w?s am *rM artwl dfwn oml 

i am ctei ^fo® ate*, ^®$ afttfarffo? TO rn^sl 

afpra *rtre i cro am*j4 c«rfafi> TO arRRffl» "fort *T3j*- 

*tc>r ^nra ^tfof, rtlma ame c$ffc®l c^n i Tttfea w extern 
arlTO mtf»rsl W? «w ^tfircctral ^rtre 'srfsrtcTOI frtffefl 
v ^fwi <sca»rtca gjw ^%i era i 



BfW^- , « i a c«r|5it>t mpat 5 !* §*ira SlSflire 

*rhti*rfa ws <4^f& fi»rt*r *rtaE i 

'5 5 lW*fi£ CB\^1^t v ©f^f ^°> 0## I*WtI ^‘j’^t^'S ^*T?I 

« 

fc*ra <*tf*nn ^tfo® mtcar i s>*« fH, >•• fi> -m. 'e.«* $$ *t#a 

«*♦*** fora Majestic arWaurrfsi >Rtsf$ «IPH ^ffos <Tfca I 
foffta vjr^ ( Tyne ) w?ra faspfRft «•,••• fora 

artTO TO »i$ai st^ra fcro $f$ai <®tffo® *rtor «*w 8 l 







a* 

Wh *itsi c'farfori c*m s^rfcs \ 

«rt* <n^ faffa arstfo *«,*•• *rt^ , i feH*nn 

New Zealand^ C*T8*ri I 


8 

*TW® ttwl 'srnrc^ n«r 


afipfewtl' «pi « *tWctj ffafatai ^ 

«tfwl ^cw sr® srftl «rfatnr iffisroc^si i ^® *rcsnr 
*recqtc*t ^Iwfa «ff%ai ^M'5tsj vfc* *rfa'® «rtf^ 

»rfcttT ^ i ^ ^tf% « #tvs fc%i wtf«nii srt^m str®<i 

® *F5 ¥t«f W I %® ^t® nt’lc^^ ^ik^f W\ 

*fail *ra¥ §d, ^t'S 3 ® ^5 »rwnra 

$?p 1 ' 5 lf 5 Rl c?OT ; 4 ^TC*f « 1 wff ^WJ ^fartcn 

riraftf i 

^Fgi ^ 

^tf® aTtfft Vfo STtS^® <2^f®C5f% ^W*! ^5 ^5 #rfS 

^rtf^mi cell ^Ffwl 'sitfaracs i «rfffa®tc*T wi ^rf^- 
3 Wf? «tf%»ri^t =rftl q* c^m 'srt?r§ ^pfac® *rtra srft, ®*R 
*rteto5* ®*t*rtat t%l ®f<rc®3 c*r ^ utPrat 

twits «jfa%r® ®t^t5r ^*TCl CSPH ®i? I «*tff®we 4 fTO 3t5^ 

cfol fwftw i £^>f® <m, ®t$ts 'qsnswrt fatter *tf%»tt*?i *ri». 



*f% WTO I *K«T, «tf*TO f5fo1 C^ ¥|Hf st%t 

i fol ^sta ^pto» ferw «1w *d i fa* « to**,. 

*W* "tfa 5T<TO ; <71 *t?t* fcw* 9^tl <5tt* I 

faftS? farTO ( sphinx ) 

«rtft*F*lOTa <*ferr nizzm w fam fcrorsj&r (Sphinx)' 

TOl T&TO *Tft? I c£($ srftfct <4^ ^ar «rfct* *tf5?l1 <2tw \ 



faro 


fa* CW# f^TsC^ I ^BTOtG <§fq ^5 *M1 
*»*» ^ vftpft t$lv sftSj^TC . C*TC *$T* 

$I»TO fill's , ®lffa I 3?lfi> frr^T ** « «2tC^ ill ffc, 

5*1* srfa «ii' s Tfa 4 ffe fw i <roffa ^rfwr^n ^tf*ra v^cn 
c<tt*l fa*r i <*ft ^tfa* nr^s *nrfoil »n*f &wj^f5 <?ifa5^* 
^c’l'tM ■*%* *•* to f?r *rft qfarl *ttta i 



„ --- - > - ^ 





*rfo«1 ( Dakota ) b-o.»p® 'S 'V 0# ^ ftf 

Cfft <rfct5 ( Mount Rushmore ) 'srftl I 4^f5 

«rtel §15?rl f^rfcs I < 4 $ nVs\ *K»tffa[ «rts * • • 

■fori i 4 $ $t«i *rt<?r§j <m*\ «if% sTfattfe 

■*t1«fm | ^ ^tferl Gut zon Borglum 

^rt7Sfo*t* *!#fW»Fl *llt$ FtfiHR 3«t tpWCfSI I 



wfftv&Fra fjt 

'SsiforR, ^pfoR, tw « <ii't Ftfw 

•*TtC*I ^.PfSf (Coolidge) ’V^F «•« *T« *CT 

,<4<*rfg c^rf^ **i i ^1* t^R ^ ^ ^ 

*®^s fo*J sifol *Tfa1 I 





n f% * 

fw? *.fm *rtf&Fi 4f v wfl8fc+ m 

fro® nt*i i ^et^rs fisr *m *fci ^fwl 

fort to to* ’Ttetro* -sn &sfori fort 3j$®f*r g S recf t 

q^qtPW to® fore *rara Jff^s >rt*rlw to* 

fora ^?R1 <5Wt* fwcsi srfoprcv fotfh *fo$ 

wfo ^ 31 nfofa kfos #rf%« 


<? 

*FE«ra (T^t'rrfSr 

*d*F?1®l sit^C^ CW*i <F5 ^5 ^tsr **foo Wi I, 3t*1 ^t*t* ccf» 

«tfc fori *$* 3« ■, <fo®?*r <?[ irWrr ’rani *rteto 

St? 6 ! TO* I 

*rftt*rt *rf*i «t33 *Ffo© wtfa ’rtfs 'Q *rto* ^tte stkfo? >®w 
-fot©3 v s cvtorft fort ^tfifci c^ fot & ^1 

*re*n* ^5 3i i ^rfawto <it«T ^tf&*t* ^rbistfoa wra 

c^t*rtft wf* **i ®?r i 

ml c**Wf*i carter ^*P® foi ( eft* ^,i»« 3 s !) srfffc, 

• * 

*rfTO* jfort, ft$\ vm ftfon «rt §s& *#f® ^fon 

*rfc* i <ra o^fofo^ ^«itf3 CTtfo^rtft *&x®K Tft nt*, ^tet* 

fori®r ^ i 

WWW C*t*Tt$ ^fot* ’W «ltCTf%*Ft* «3t^r 

„c*rfof»i *rat9 ***1 ** i c^rff% sfafo© §t3t 31 $ c*rfcTOF 







«trat«R ns i ntnus »r® m® cwi ^twr 

f*F to, to® f¥« *r® *& <?rfa ctoi to •fftrecf i 



wra c^Wfac® csrffo ^ 

flrrtt*ilP5 srto %5 tol *ftos ®rw to 

tofc® faffifa «jctf ««i^l wra ctofa nf*m toff 5 ! i tfl *to. 



totoR «1d«5fa 


on• -sn§fii'e *oo ^ toi Ttftro toi ctotftffc* 

itllonr ( Tractor ) RttoJ frffart ^T% toto toi to I 

tofto * rrSIr otw *(f^to sw ct cgto (^gr ctotft) 
w ?r, $$ iwtft, RRto pto t"toR .toft* «iwft 
totR w ctfto i RttoR$f*R toi ctotfRR w totR i ^ 
Rlffortfcl RttoR totfBR «tf% toW to to to f5nn 

srftorR srtf5 *tfforl R^ri §to ttw toi Rtf& # to, 

toR $$jtfw ^f*rai toral cto 1 l •rpr ^jwr ®?RtoR ^ to <5to 
^ftral Flf»rai ctr i 

* ^^C*j tofafi* sjCRR §*f£R Rlfto tJtirtsT RttoR toi ( Brim > 

Iwi ®?RtoR *r6w*ff to> stfki ^ ^5 tot*? etoto 

to i 

R«tfr lortcRtto r$ r^crr m fSrcnWR 4R5t ^ *R:srtRt 
to toto W9 wr c^t*rtf®r RRto rri sfcto 1 &a <4*1 
^ toto arftoR to ^Ff^s to 1 & c*rcn srftoR torto* 

Wf^, to 5Pffa %1 cto R$ to RR1 <4CRRtCR 'Sjto ^ri 
4^t$to 1 pito (Rto rsi twirl to toRtR ceil 40 tor* 1 
to tfl* *ri 1 *fitoi toR ^ t 5 ^5 to RttoR to tom 
cto t^R c*r 3^® sn 1 *rttoi to tore s • cto to to, *rt«m, 
#t*R tore * ^r *itoi fam ctore ^st% 1 tow 

toto ^?rat to 4 to ^ to'R to 1 toft* fiftto* *tto fam 
tottoifare rr 1 <tft to 3$re fftR nttoR ifu RRltol 

c*fto to to«R ^5 toR cto ctoffa fwi ctofc ^firai 's 
Rtto rI^ri 4$ ftot«r toRR |^RtR ctof^ f¥ RRtto 
tol Rt^5, 5fl R^tte tol Rt^s ? G^W c£it to-RR R^to> 



* X* 


^tfiNwnr 



$C5f3l f?Sl *|RRi ’tfa-’R 

«i^» ^ srrfc, ^ i ^ wfr^f*r?[.3Tts'farT srT§^ *rt?t® effort, 
Wwi» ’ftft <*Wf *firai ^rfow *w *fw« ftfartts i 


>2) 

^t? ^sfiRfa (R*Wf 

( 5 ) Ttl ( Lever ) 

ifiwt »rta nn «n few I w n* arffc. „ 

«» *m, w «*tt <m «n cVHm' «** ^ 

ct ^Win sitw trffcii *ttnr sn i 



<ST? C^t»PT 



swr ^ 

^ ^ a«:TSt ^3RfCn TiR I »ltfj 

<*rtf^C®T ^f®THt®?t ’t^^'S w5Tt^ TiHl Tfa; mfafa "Stft W3 

* 4 


%5 m® fwi Tim ms i ms ^i%m? mr& mgs 



tf'a SR5tt?(3 f^ ftf^K «K?rN 


ms msmra* «m i\fis 

CTfa ^tft SSC«P mSftre ^\ WQH 4^<2it$ smffa 

• %s f^$ **, msts ns W'sf&s smart <4s#t ntstss §msts (d^) 
^ns stfmn ^ «rtra m frre ss i ntscss $mstfc sf*r *rras ttm 
smgoi <rfcm> mm stai sste ft»rc« msffrs.. wss mrfa sff 

fw® s^cs i ^rfrws < 5 ? ftfW amrfa orfsos ntem sts i dsg 
firsts ntnsfS sfs sws smfs*^ *nrforl s«fi>s 1w& mrft ss, 
mm ^?r ss?f&s 's^jt ww mu f^$ ^s i c^fs m? sras 
wfH 3^5 ssttm ma 5 s*fsm?ft s&m stsmss* mmstwsgf&s 


^ Rtf?^?? ?1$tff? 

>.■'W 'N ^ . *. . > / ,^,, , , ,, v , , , , <>fSi 

'ssr rc*prI ctf! 5t*r frfc® #3 i #tf5* BtfwtIS 

?f f=F5j 4 mi dit W'S 3j??t?? dit %t%?t <£)c?1$t srt3f i 

??> ip®f!> Ft? ?l f? Rl> *IW| I tft? R«Of^p® C&# 

< Falcrum ) ffOT f%* 5I«1 ^f*lOT ffel ?«t Ft*t? «WRR I 

'«t? diR^t® tjr? cw^s?! ^t=i» 'S?*! '®t?f& *rtai 

<HR?«I Fft?? <£ftFf®R $tc? I Rt?t? dPtf5 5K?fon <5t? j^5 f^at 

fte ^r? Ft*r fat? «rt$? farcfr ?t*n #t, <b*r to fai ?«i ^fajs 

a ?«t Firm «rarl*R I 

wfa 'e st*ra 

# 

d|Rf& «t? ? r 5^ftlR Ft*f? <2fC?t3R 3$C? 'Ffcl Rtfat? 

*m Rtw i 

«t?xcfrt ftre 'S'frfc? ?r?*rft= 5 t*r x Fftfa 

?T?«rR I C^f5 '©t?? ?^5 faftt Rffa?, «t?f5 wfes ?1 'ffa® RR 

R? Ft*t? 4Kfl?R ftc? I Vfvgf5 ^<5 4?# FtTCRe Rftt Rtft 

artR^5tt^ *ft? i 

w$ fcfte ftf^ > 

dpif& «rfcR (HRarfag, 'st? Rtw « Ftn c*re?l ?l nf^F «tortt r ?1 

f? R9T «tt$ I RpIRtRt* Htwopfl c? Cftt Cftt ttft drPnri *fal ft?, 

ff^s wt?? <sfc frf%?t <flR«tRt? «mt«r ^ i sttftfs 

«f© Wt; ?^?? 5t# cbfc ?tW tt^t? Rt? ttft? srfoWlR 

CRPtR ft* te? fa* Ft*f CW? 4?* Rtft? w Rt? RR «rtd, 
?tR® fc*t?%R »tfa <2fGTtM RFfWl &TtR ; vST^t? *t? ^tfitR cfcfai 
*fai ?t? i RtRt? *ts vq ?r?*t?? <nt frfa?t Rt? <iiR^ «icst«r i 
c*m cW5 vt, tt?f5? ^stts ^tc^ ^%l Rtf; «t?fl»», 



c*H*i >;> 

tfc?* *rtai c^-fa Ttw 5t*r ffosts wti 

•watts Ttf% ^tf=ral *tf^ sforto i sftt% 

*rf* 4^5 «jpBt«t i 

^ Wi 5tc*m piK *re*! »pot ds^ stff® ^ftini 

mKfa s$F$ } <?$m (?it^ta '»rc*w *m si*r fwc®ft <?ifai 

5OT i 

*P® #tf% 

<4?to dptft ^ertra, «itr* «w srtai's Ftn c*reni 
* *wra *t*wl% refa Ttw i "fc^r fan wn, Ttft ^srtft cm w« 

^tiPRi <siort5f srte i 'srfalw? stre* 

fronit *it* cfl^i $rtnn i 

( ) Ft^*M (Inclined plane ) 



ct Isrict «ttt fafM ret*rl fSpftj to 


r ftsfafa® ! ®t*rfo «prK ^n : 





fK «rart*r TO *fc«f <2t^ RfiRs *tfv*i’ 

rs w\ *rhs?i ?t* i ofc t?i*jjw fHftistorto ^i^h-' / i 
c^ft *tfr fafro toftIw *i^n *tt#fr® c^tat 



mrtzR i f%i <r f*rfro *ttfrre ^f*nri fws fw^ shrnr **♦ 
et< 3 ^fwi stWcti *r|af cM%rl sflftre ^%l fws *ftar i 

ftrowt frotfro^ Wr«r*tc®r <ar® ^to-c^Mcto ^m\ 
fipr =rt i ^rfal 5t®rf<r 5j«i wwte «tft *ft«RrcifsT dsf%i>. 
cfrfTOl TO wfrfwt Wl^ &65 Ngfrotfipl i 

§B5 <Tf#5TCm (RM^f sfe 31 5Ttf^S <2ft«l *tfro ^t 

Tt^5 ; (7!^3f?r Sum orcn FftffW « *Rtfir *f« I 

♦ttsls? 4$ am: Ft^TOR srr*f ntfstfo i f*fft wfo 

<wfi» aftarfa srfaf i 

l«> iff? « ( Puley ) 

*Tt3R Ctff^r Fty *IW ^06 'Ftft TO C5l»l1 5C*T ft* Ft^ 
TO TO1 <4^5 C3 'TO 5 ! TOfl ^1 *t$MTO ■ 


TOl ^f*1*t* cTOl O 

m sfl i ct vs $*rt* t'fac 5 ® TOto i TO*^ c* sr*Fl 

TOn **i* *w *H*$w* *fw '®tw^i TOro^ i ■*sf*r*pi 
TOt*t qjw «KTO TOn ^65 to TOt Tot TO ttf**1 
fctfai ^f*iro ^ i *1*1**^: «pr to <TOc*i^ cTO 
fs i fai ‘STOs TO 1 ** TO TO cTOt to* to i ttsfeil 
<TO TO fctfarl TO* 0 ®JR CWt* *tt«5l TO 31 I TOT TO 
flfaarf TO frfls cTO ck*r fTOsI %5 TOferl TO TO, TO 
fctfrot*'® TO*rl» ftcro cto* TOnrs TO*r TOq* 1 TO i 

cTO TO *i>rft*i fclfrot* to cwi c*m c*, c^f& toi 
>31 c*r, TOra Tot TOfi> trero TO to 31 i TO ^1 cTO cTO 

TOt* <TOr ( Groove ) cTOrl TO TO, TO ?TO %5 sTO TO* 
TO TOtft ^TOf WM? TO TOTO I TOWf& (TO* 
TO *F*t* 4** TOtfr ’rt'sTO 'SI* TOTO TO TOfTO 
^IfTOn TO TOc* i TO*!* TO* TOft cTO* TO* 

^TOl TO* 31 1 TO TO *Ff*lTO* cTOt# c*TO i 



TO TO <nwi TO 

tfJBTlWf <flWl TO <Tt'«*1 


*1* I 


• • 


yTI^ WT^CSft 

iuR • •• • • • 

iS&fcL- 

t 

rtf 





«rtwf*r srftteftrt? jww arfnwra wfa cafare *rt«it • 

i ftnr apf*ro»ra f ft c«fea1 c’H i <n 5 w n% ejartef 

Wi ^ w ^w® i 


*? T53J 


fct* arastc? ^ ®rt^ 
srft i Ulfffl ^hmm 
«*milw fw Tte? *fte?t 

at? i 


f * 




4$sin *ij»ra aia^ta w 
vm *m arc* i 
f^fa <4wi *t% 

etsrtef *» ^«t *ft«t 

at? i 



'O? f53i 


c*N*t 




S< ftfS 



tfrt Thrt <tos*i "tfw 
Stfwi *1*f *lt«1 <Tfa I 

<*$**1 Jitatws tot 
^ whr i 


(8) ’STt^ ( Jack ) 

w^^rf^tc^T ^hr art* ««w*wt* cvH* wsft* a fara 

•fhssi Tfr i «tft Tt^r 7ftsrf?F to ^Pri aw <£ to wt* 

**i ^ i 

♦flpft to c^TOfa sitstro d*rt*rtft *1 «Rtft wlfl« *rtftre 
<** 5TM ^ Wl ?^s, <TO atOTT #t5l *W1* ’tfft 
^tfirai *f%er 3it§^ cwt^ -ntft q%i ^ §*t* 

*rtffa awrofr Ttfaal ^1 crot^ t 

to *rw, «w cal^i Mtos *wtfaf *«i Tfa to=t ^finrt 

»ftal ^ta*! ^ i «iTOt?j fW Tffifcrl c*tOT, *w 

MtfaBli'* $tw Mil’ll ^%i «rai <sTOft* a*ro'i m't to ^tra* 
aw *rt^ ’ffiratoi i csrtfo *tt?|* wt* *rf^5 

afrt^R wt* i csrtfo Fffl tpW aw wrl?j 
wt? =rt =ra i 



*8 

*rf5^ nfa ^firai ®t3r *rt?r *rf*rfa 

<1%® *flCT j ftl ^1 flflNFPl* ^5? «ff^d *tf5|OT *Tft* 5fl I 

*r$i& w ntfw, fcflfr *%i wl ^rtc^ 

toi ifffe *® ci^fprft wj ^*r?i «frta 

srfsp? <stf% *tw ^d Nft'*^ ^%i qfirai *N1 sot i <fi^rc*r 
>rt^ src*i <*ct ^ wwii ^ N5i^r?t 'wrfv ^ ejsrfr *firai 
srfa *f*ral cfcpsrfa Hits Was <®ta «dwi <rrc */1 

*rre? *rtetOT ^ ^tsrlOT «tfif to cfw ^ j fti ^Pnil 
q%i stfat* m *tfo $artOT 5^?r sfe sn i 
tfofwlf&i* c«rt*rfa ¥5 ■'to ’frits ^ntsi toI* 

fed fail crfa vtft to #nn ^rfr^ *dwi ?tf*tre ?s sn i 

wf c*fot c*rc*f ^53 towi *rt% strata *frol <rolt to OTfcror 

tfa i 

*rrtt« ^rfen ’frits ’fnts dwlSt ff*rai «tft 

fafMS ratol ^ i froftfro frow ^rrfhwtft *rteftd t? 

, J ^ f S - f‘- T P, , - - , fc-. t - --|.f t. J-^- » 

^iti *rnri w i 



4 


st3 

A /\ /> » \ ■ * *» »' » * « * \ 0 * * r »v ^ /%A ✓"V.'' »N %/ \ » % * % ^ 

*rfwfa 5t*ft3 5t®rf3 vi «tf* C3t*i3 tftw *rfo srtfvrt 

*rt*n cto *otrw *rt5ft3& $ftsl *p3t3 *rfe33 3H1 

vi i 4^ 33*1 ^ral «d% 3 lu to *tfv?i 

3J3313 3*f3re VI i 

(<0 Cap*l ( Crane ) 

^rtwfa VR*f I VI VtVWI 3t$3 3« ■3'5 farfvi Mfw® ♦ttcv I 

^t5f3 fc*nr 313315^3 ??fvrt v«3t3 srt^ ^ifr vtiwffl* ^s ^ 
fwf^ra *5i1wi 3^3 C33tt3 eterte* C3«rft3 *rtfri* i t?3P93 ^ln^rw^ 

fa ^Btt% ^faR fvth ^fwl CVt CVfta VI 1 5$|TO 
3t*ri 5tt3, ^rrtvPi ’flfvri 3t3i3 *13 reft ^ ret33ftt3 

*ft1 (?rNt3 vfrlvr ■sift^ft srt5ftsi vfvn '•i^m wrtirai can 
3l5tt3i qfirai 43^3 ^*ra 4^f& «rtfi>3i c*rs3i vr i 
cw 4^n*t f3*tft *t% etortm <2it3ftR, c^Tta gw 3J3513 
53 I 

'srfwfa srtetsf stro \sftfttf® 3ft 3ft^3t3TO 3l®rf5ft 5 rft3 

*(< ^f33t3 Offr C3W 3J35ft 3*31 53 I CaK't'S ^PVT « W% 
43T35t3 53, 4$3tai filC^W C3 3^f5 3*f33t3 «f¥ C3t5t3 ^ft33 

Jffl 3T35t3 53 43? t3 <fttt3 fcft tV3tV TO 3l*% *f1% 31 f3$ft ^ 
fvn feftl 53 I C3ft 3Ht3 31 3ft 3*ft 3*t3 3t*T3l fcfl 

43F3[ft 5^5 *5131 Tfft f^TSr »rt%s t£lC3l^f s I 3*$ C33 *fft3 *t*T3 
3f33l 3f33l 3rt«f <Tft3 i 

• ft 

*rt«f 3® 3® 3*t33ftt3, 3*3J3, C3ft Wft C3 ^tft t? «t3t Vfft 
f«rfvr ^ft 5^5 ^EtVt3gC3 3$3l 31^5 53, ft^tft OW 31 5$ft 5ft ft I 
C®Tt5t3 3*t33ftt3 vf% TO 'S 'Stf3 C®Tt5t3 ^5ft Tft 5t^5 Tt 5 rPK3 
»ferl 3t5?3 C3P3 f33l *Ttf3^ 31 I '®Tt3 43 s 3jf33l ^5tW 





> « 




v-». 







*8 «r£l *sim m ; *ri$? ^ *r®* *m fc*i wr to i ^fsfte 
Wirt^ 5 Brs’tfs 5 ftfl 5t*rtkrl <i rte^ <aifo Tfkr mt '«rt*rt?r i 


1 

CTOri-^\<3i»ti* (Ferro-Concrete ) 

mm mym apcsrfnf% 

^5^ «Mct ^ c *to Tf*r Tfirs 5fl *f#s «rfanr ^ r 

*ra *rel *rtei 's tfa %1 to tfftc® f"rfro i apw 

«ft?hNiftcv fi? « 'srcTTfips *frot* fcwc* *rtf5 cnt%) f^5 r 
sstrfo TO *tfifcr cTOfa frol f*rf^ i 

ffarft Tt1%TO c*r?rf^'S3f%c^ kstrs ® «tf^TO 

«w ♦tel srrfSi *f5 , to ksrffro tf*R frol ccft c?l^ TOfr *ic® j 
Ttfkrl cfe ®«ftkrl ;#5rt <ap ito#s ^to 'srfcfa sitft 
frol ’ttffas 'srfw i «itf|!WtOT froi «fl^rr 

csteTO tfc frol f?rf¥s sks «w «tfte -sm fkfrh 

Tfirat? fH% fStn i 

taxi's #t5l ^ fw\ TOTtw^ to i ^stsfa 

•nr srtro dhw =n ^froi mxa cTOstkri ^farenr *r& ^f ws 
fnf^r^r i ^ #r *d>, ftm ta^fS tekr *rfro5 ^ln <aTrfa tteTOrcn 
<?it , «rtk ? T Ttwlt #s i 





sfrfatfa wrt 

srf$5 f fere arfe*r C5 4Wti *rt55, *np *rtf& 5l nt^' 

t^Jtffa JTO Wf %55 5^1*1 eWtOT 45MWt* CTO f*f ntS’STl ^tsr I 

t5tc5F m fwi 5tfaw cw^n 515 ct fw*r<re* nra s^Fttm *rt«iw5 ws> 

« 

??r i 5t$5 4^%5 c*rfei ^ 51 *ft«nr <ftfamr wri *rfar i 

4t <2f*t5 W!1 5*1^15 ^T® 5E5, 5$ Sft»HOT I W1 5% 

5T#5 *W C5*5^ t5l 515515 5 t fe *Tft5 51 I 4$ CSF$ {,< 1 ^ cfltCT- 
5 s ! 5t*f I C5*5*T5t3i ^15 5*1*15 tfe *ftf«lOT, -TOT $«1 tlVftSl f^ 
*tf&5l 5l5, §5l5 5^5 5tft 51 t^5 ^*1 feT$5l *fo*T 4t5i*T C*fe 
55 5l I 

few> 

®rt*T5 qtfeOTS *f1$fa W5 5$C5 45* «W ^51 C<3* ^fere 

*f1faC5 51—5t^5 4^n ^<11*15 ^fere *Tff5M I 5#Tft feOffo# 
CTt Wf5 ^f55lCI I tfl ®?f55l *TNC55 5$ 55, ^51 f*5l «R «tW 
51 45* t5l SfOTC ^**^4 5lfWJ 5^51 fC5 <11^5* 55*s ^f5W5 
f? 5*re «Ttt5? I ^5tC5F 5*51 5C*l I 

55°n3^ 

5J5515 5fere 5*f5re 5l55 C*fe*I fanifa 5l%£ 5lfe 'S ’fluffs 
$5* WTtre f5®rt^5l sfefl ^51 ^ItO* ^5* 4I7551E5 9 tl5t55 5^ »RF 
55 I t5t5 45*fr m ^f55l 5lfl>, 5tfe « ..‘ p tt«fC55 jf5 5 s 'Wl5 

4 * 

^*f1re fafftsl *PI f*5l 5tf55l 5l$% IrfCP tTO^ 
f*55re5* ^5 $to5 *rfatni V ^t55l *t1<tt5 *lfW 5^5 I W. f?* 
4^2tt*t5 tft?rf55 45^1 W Cfft5 «}5 r t 1 *f 5^51 *f% I 4^K*t C5 r ft W 
51 4T# faffr 5fc*f« ( Compressive Strain ) «tfW5l *10? 51 5^> 



*W$f% 

^ . .< i , . *««..» < V<l< . - . <, r > v w • <. • - «. .. v 

fal *Prt«rfa«l (Tensile Strain) fiffalt Tfo I TOl 

S'Sfffo wi: wfa ^tfarafipn i CTd* ^njtfSrei Wt«l 

^1irf*T 3t%1 «rtffa '«rtf^ wt ^5 ffarl f5rtrt«i ^ I 
-?ft^ ^ ^ ^tfl f^s ^rtw ntfSlw ^ »?1 ft*tw ^*rfr® 
$$ ! ^"*rfc^f ^f% ^rlwnf sstr® ^fftr^n *$si fnrsrl «fW*rl 
^’tl ^$jlf*T faf^ ^itfR <nrfcsi c*nr i Wfa 

^if?ra ^ *rt^, ^ *lst wtt?rl *tus \ or«tl c*f*r, 

^rtetsnr aw i <£ fs^l ^ %i 

*r»*tff?iit*f ■srffs ▼finri fwt*T ^hi ^ <*rfre =rt 1 

A 'e -ftfsrs C¥?:<rl-^s#^ to i 

ctN ^ fS|SR c*r *rf®r*t*st i c*te f^TM 

^“i^iciSa f^*rt«7 st’f ^ *rfenr f^f^ns 

$$ 5t*f 'S fcfa 3f ? i wr €^*1 

ifl^scn «jto orter, fo* ^tfwsi «rc? =n i 
cfctf¥«ra #rt* *m cw^fl cm c*pc?i-^#ftfrsf 

C^ft m :rft, i 

*rtwfr ^twf wnri-^i^fcta tost* tw*f f*R 

i>f*nrte^ i 

^IFl Rff^P >Vr^»\r *ptf«|TO <£& 
imm -*rr«it5r «rftJT i 

CSTfftU *lt8»l1 W$ fwl <4^f& ^5 CSfaW^ wfcft 
Ftfiif^rv crra# |f5 «tf^R i Tftt* *r* & lrtC5 gift's 
Wfiu f%*rtf% 5# >e %i srtftsi) Ftf^nri twn i 





's^rf^n *rfa*F5 ttw* ^f»ral 

*\$$\ ^Ftcfct wNrf*r tpm c¥t^«R i «flfcscn c*rt*cft ^jm tt*R 
own C5KW *$\f\ ^ <*w & wWot *it«K3ra estate 

'Slat'S ^F S>3 i 



^T teT fo TW, JTlfr, *fctf * rel , «Tft, f<PrN, C2p ^®rff? W «T*t* 
c?rart-^#|k fwl ^o©(.fci i enlists cmIBi ^slw? wt*i 

*1w Ttf^nrl wrtc'nr * %f Ftfafl c«mtsn i «w 

'3fC a 1 '®(f$ 'S xl5*l *w <sf^r® ^5 i '®rt^ r t*f 

'©tfr wtft »ift F*rtFi?ra *ic«f *r«& ^rs^ 5 i 

•RisaMl^ Wt e t'Q wi *s i ^*mr wr»t <*orl-*«#l& 








o© 
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aprt^si nt?i, ^er? ^*ft? ^feiWrt? TTd? it5 f 5 p#t«i xreri fg i 
sstet? *r? enter? wtnf 5 Stes? §nc? srforfotfa % mtf? %tf&?n 
?F<aW* Ffm e? i $si «r%i cnen ^td? St^ft ^fn?i *rs?l *? i 
'ntwtn ?$ ^5 ?tft? ent?;, *tw ^®Jtfwre fetfn 'srf? ^1« ^?i 
e? m i c^ral-^aPft wrai 3? i 

enter? W&* *f«rc 'e trl® Ftfnsl ?Wt? ^srt^n ntne?? 
■'stwTs 3? ntnterete?? '®rfwfn fspfrh ^nd ^r i +$& srffl 
•■itote?? nten? «w ntm nwnra m® ^f?<n cnt'S'fon ntre 

e^s i ?t?t*wt m < 5 rfntHf? ^j?? ▼tw? «rar ?e wrsntqr ntn? 

# 

?j?er? f?m c*tn nn f^n m i *rTwtn ntnt??^? ^w? ?ent*r® ntw» 
‘Ofn* twtfw cron-vaffc Iwi *&*'s ^nre et^s ?*?i e? i 
*r$ neface srtneTft wfleto*? s«er? c 5 pc?i-^«#fr fw?i -nffc 

%s « ?rtet?f ?rai #s i ^itwfwr? ^-etl 4 f??e? nn 
cwntn i srFtftn torffac*?i *r&fo wf? fcsutf? <?pe?l-^*>#td? cFSfft 
.ewtm ntm n?t? tnwn ^f?reeF i 

V 

nftre #r? 

(*) it* mr 

fn*r?-ffn 

f*nrtto? win, f? 3 R ¥t?^ tenths 

f?ntn ^f??t©i f^r-r? ftn new? nfntn-s sen i 

w ^rrf^et? nt##t? iw^fn? m ?*t? fn itmtal ntm *rf?t? 
ntle? #H famra nwj %i nsjww W??1 er^et? srs c? *w> fd, ent- 





a* 

% si* ^51 i vsrt^r 8 ,® ®«srf^r ftf i 4 $ 

*tw? tfmfcn <®i$ 5 6? *wfc&* m cm ?*fw! %fti, ^tet? *i? 

“*T^ ; 3tV*f ^f5 OF 1 !"!! 'ft? 3>kv5 *1%I ?t«?t? *lft? 

artist vfo cro 5 tt%*t'$ i to <tos *r^®i ^t? 

<*& =rft ^f 5 ffcww fspri *tfhr 4 *f& ‘?’ft*r «fas\ S fo r ft* » 

TO i°» srtt*i «r^s fan? i <®W? 

wf^FC«ra fw$ ffsi^s ^rfa ?f®nri nftfas i #f? *flfo % m 

{? «#B ^$#3 WffTO ?tf??1 ?f?, S5t*t§ sral TOt*F 

'Sit 6 ! i cwd # ** jti, ^?4? ^hr m ?tf$?l ^ unfair! 

**<tro '«r|%5 -sit 6 ! wr ^fwi fod to* irffwi cw? i '*rf?t? ?ft? 

C*tt? sift faw *J?lt8Si %T?1 *Kfl WWI cm GfW Ft? WfiW 3? I 
fro? ?^Wl®i «rtt, ^t^t®! «rttf; 'Stsrt? ^®rfc 
nifrs i 

^tft? ns 5 !% m ?ffaro «rte* t sift? <rtc? <rfc* Ft? TOs ?.? i 
<aft to ^s? It? %s®! ?t^ ?fare 'srfas wf? cwc*t ?g? %5 

5? I 4$ <X^? %5*t®? ?®!l 5OT I 1 st? m ^5 

^<?rorf? I ^TO^f?ft? srtTO*! 5^ ^Hft^ 6 ! ^ OTC-t? 
ertffa #t$ c?T?re "srtcsR i 

^t*t? n? ^t?TO *rt?$ ^otI ntfare ^c? i 

wij ^r? w Tfftw «rfc? I *rtet« vs arsp^fsi? fa*rt®i ?faTOtf"i 

• • 

Ttfart ^tk®! wa ??, sftm osnkfa 4?f& fa?# sfstre *tf?T5 sprits i 
faw farotftn 6 ! ?tfa? *tIct =n» «w? w 

^fk®j «it? ?*Fi ^ i ^ 5 ? ?tf*fs *ltrl« ^tPnrl 

srWCTPt ?tft, ??5 pt?, '5rfi?t? , ta[, TO ?t^?t? isifwt fwi 

,?T? I ^5 <lt(T?TQ ^W?? ^5‘t , t <PP! *rl I <5^ sp 1 !? f^?t§ ft®l *K*N 



'O’ vtfiracw 

'***'*'' * • - *•> >/> »- *» . • 

w* 591 wtflw <n^ ?rft ttfifcn <m wi *t* i <*& 


fltW ^R1 

ci «p wrffl srfHw mfarl farl $mfart ctpt, 

qfan ntfam ^rmi wnft 5rt wfolw sfas *itnr, <4 *«n «rtfm 

tN strof srr srrfas, fag ^ ?R*t (?f%t 

tfa Cff'SSl <t1%! C^Ffa ^tPr CTto 5 $ srft I qj^ 5 t 5 Tt*?^ 

=tw *t* fart ^*r «rffarfc 5 1 

#^tw rnffatw farm tm fan tr«n *t?rfcf 1 

^trorm fare^? Hero fapfem (Zifta ), fafmfs RfaStr^ 

irffafij <$*PRr;» 'a 'srfa^rtw 1 

wr fm 

ftt*ra seq* qm&t ^ret^t ^tfl^narai *riw ^?r i ^t«cfi> 
qfcrft *nr qft* farm ^mfa qfari utfam csfci *Ffat*rte c^r^tl c?m 

farm stc*r ^cwlw *Ftfari farftw ; fa *frs 
c*rmi c*m a, wn crfcs m'Ttff tfoffr qftu ?inr am: ^rsjara to - ' 
Rsms strac? 1 

<mtBt reift fcfat* fafas farm tfoffr wi «it* rem fats 

m ctrffal faratfafa sr^Pf "»rrfa smfarc’F trusts m tfoffc 
fafal refarm Rtm fan 1 fa sstfarl re»it® qmi =rc, 

farm ^fan ewi cm®i CTi fare fafai refas «rm %*••,«». frmt 

■itftm 1 

<fa *R3 SFfa ( Sir Collin Moncrieff) *® falTta 

C^Jfaht ^faw faq’TOj ( Sir -William Willcocks ), 





site tta 


30 

a%*w ca $tstai area «twft a*faai fweaa i fanatfaafo $ts1fwe*ra 
§*ra «flt aFtet/a i ©ta fwe^rc i <Ststfwws catoe®! ttwfl> wt *fit»i i 
¥ea t • ^ faata's ^fw >rtai a*.aa caesa arasl #i i 

trs 

aaaeai ?tro *«° atta wt%e«i ( Assuit), wfoa faaeaa 

< 2 t*rft iT^r<r i <at stea ^ atta fW at*rcewa fsfta ttw c?«n 
states i atea atta «rfwl atata «rhtr c*r? ca*tft faal ^r® 
atai a?,aa cau a^a stales i 

ata 

trra ^mre *s« sit? 5 ? wfaea (Esneh) ata i % aewa atta 

^rfa maa a^ a*faata ^e*tes tfatl cw^al states i irfsta 
^re ^ v- atsa aea faaiataa stre erta if alt 5 ! ?ea 
atfsa sea ^atsata 31a faf^ stales i 

5^< #ra 

ist *rNfasj <siewn ^t^ata ata cw'satt a^te^w *1ia artata 
statfsa i ^trtea f^afwea* srtattfc atste® c#® <m atstesa 
caster cartea aw afsai Pita atcaa f«f« ’ttfaata to *ita affae® 
’ffk 5 ® sa att i *£it ataa^T «tewe*t aw ^IbR faf^a at1% aea a^ta 
^ att^f cae*r ffifoses, ¥ea ^sta «a^a a?a « a^a sfla ata^fl 
wtalesat i 

• • 

aiatt fwata ^je^ faaa>s Wffae® ^v" 1 a^a's 's^stw ^tfaaeaa 
^ta a j faata aaa staa <pfae®> sta i ^st£® <4^f& 

a? a s taatai, ttaat^ta, catl ^faa, stwta tsrffw aaeaa ata'fta ^a- 
^faata arasi a'fae 5 ® sta i 



*8 vtftea* atatsfa 

'*•** » '» • > >• . < / <' ** , * > Ik ,. > . t . , , w% 

ifhwtCT aa*ffaa a*fte ^fte *ifarfte alga atal 

*rfte *rfra, cater ter *w ftea awfa^s a*fte te i ajfaifaj 
«rNte w* f^rte frofc aa atte te i 4$ aaa 

<t1te srfttata, stga aaa*'s st^ta vSTteta m cfeftelwa aia^l 
a^a i ^ta-l*(*d'®lftcaa ^r® ^•s ¥c®i -te 'Sitat^pa iTfcai 

apfa ^sfwt'S OTt^pe aftstfte aca srft i 

tea *iw a^ ^faai *rw *w <2iato wata f$*i ^pwr 
^wa ret^s1 iThraitH aaa ^fa-srcaa m "fteSt atata *t#fa ate 

<2|atte 5?, ^5SR8 Bfffia «<FC Cast'S ca ®4 o ^ sps^a^ ^$te 

C¥%n fte term's ^feta to <5tate1 tel ata i a*R vlfterai 

* 

caftea ter i??, nt«tea scat's w.*w <7®te tette *rffte^ 
^i, ^istatai at*r*itfte terarcaa^ <®tft aiataa te 1 <®rcaa 
#5 faai teal sttfrte* site catei ftesi 1 a* 

wMrtw 4^f5 atata a^s <n? <ttacaa te 1 catel ca^at 'teftte 
te» 35 aa? toI te 1 ^tata *ra ^rta >te ^ca ter ^ta te& 
ata cw-oti ter 1 teta tea atea m *iw 
teal ^faai catei atf-ncaa *jc# c*rcai-a^te p ^rrRrsn 
<75t*ti ter 1 <st Tflt ftea ^5t« n*ste 31a «rffla ate 
s^a sta*r retea f%f^ ?a te 1 

«Jt% iforte «& atata tete ^ cate-a^te fefe 
-teal (751*11 ter \ ^ta *ta, <4$ f%f%a ^aca tea find tta ^ft«ti 
ta ca^t ^ ^ 1 3taf5 bfr^i ^sal srt^, ate atari 
♦rtw te "itawn ^taf5 ^ ^ ^1 y& ate ate 

f^tai *8 ^ teferftf 1 tata *rt«rt* ^fS *w f^te 
a'eala ttf5ata ^fr ntat^ta ate *itai ata 1 






Uw* stfro (>) c*t*rra HratS^ii *rmcf$ 

to ^fws (*) c^rte c^l stales i (*) aw fan srcim 

vm caw fiSai zfam <w nt^aiori 

• • 

v 

tsta *rtei >*«f& ^rt '5rrr.i» &asfa etcitsR *|ot cHteftm 
.•^rteteij ^PTtsI^ ^rhrl *rfa i &«fsra arcqr ^8«f& 

f CTte-'Tfa ( Loekgate ) *® ^ «TH 'S *||' 5$V\ | 
















^ TOfN ftTO TOr >»«* t : c*w ** i TO1 wra «ot toto 
^rwl ^TO 5t%i kf?TO TOft i wr TO* TOrctw v»r 
TOral TOTO m fTOsw TOrc ^*w TOfik* TO^ *o ffc %6& 
TOre «rtm fk*R i 

%: isft 353 TOs? ^ cw«si ^r, to TO ^ 's *tfw 
« TO* fkrfaR TOfcri ksk* TO^ *& ^55 *fk^s spro ??j i 
ttoft ** ^H5 *fk*r *jiTO f sjTO ■siiTO '®«i toi TOw, wi *rai 

wro fkTO TOs wi kfTO; pfom kr.«nr utTO sftfan 
TOw kTO to* fkro 5 tc*r *TOr TOksl TOTO wTri 
TOk* I ^ fTO 4TOTO $f¥ ^Ftf%«tcm STTOt *£TO *5 srif^lT# 
3tTO* TOm *jkk*w s«?i *fkri TO*i ^5k* *fk?R i 
TOW TO* W fkfk* TOf 'TO <-sTO fsfk TO1 5t?t i ^tsjr 
fkfkft TO tow spiral *fkri TOws ^*f* TOTO Tiff TO 
TO*1 TOtf^i I TOt* ^?r*TO «n ckfkrl sjj5* fkfk* 

♦pt® 51 TOra TO *rfre ’ttfkn ^f%i TOt* *ra §«w* ^TO TO 
** f & ^ TOtp W'ssi *$® t TO1 stw f*TO^ to <$* fTO 
^nfks #5 i 

fefTO *w* tow 3^: TOnri Wtsl jjjs* TOTO 
m e \ TOw, tTO ctw ^t* TOt TOt*; fks < j^TO TOf& 9 ^ r 
TOt TOi* snw **t* TO cTO TOTOt TOt* WTOI ff*i *1 i 
to TO* **> ft? tff'jft* TO* to *1fk® TO kw* $*f* 4 *? TO* 
'sj;»r «rtf*s© *TO TOra ^*f* i TOt ^tc*Rf TOtw^r TO^#r 
TOwr srtTO TO^fTO? fTO ^ to^st s'sTO 5k? TO TO?n 

^tksj^s ^1c°i TOk^i ’tfk® i (.*1^# Tff??TO?rl ^4*i fki% 

-yfTOTO ’T^ ^ ^S5f ckt»PT TOVJ ^fk?T5T I 



5?#tU5 tfo 



(i) ftc«ra i ra) fft*ra ^1 1 (*)« (*») w i 

(*) nt«w fra I < 4 ) offN orf»rara m nw i 


•iiiw flora ®»m w fra cw«i 5$c®ci 













«b- 
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•'jTtesr ttc«ra *rtor f^ar ; *f^nri ^ c^rt^lu ^«tts 

tftfart f^PR t ssirfa *nr qjs* fefeffc 5$ #:<$ ^ tf* *ra1t*t 

iftfaff® ntf’RFFT ^'QfsRt «(t® =Jn5=T 

<itfN fwt*R i 's q^s» tfcw *rtaf ^ #r® ffa ^t%r 

<iPR $ti>! 'SPT^J (TTfel? ^f^r tfoCT *W»BI tt*fl *ffjpr I 

stst* *Fsr wnt *mr tfaffc ws Tttt 'Q 

'sitTR m e t ^tws ^t«R ■?& c*rteta ^tssl 

^tsi *arf\s^ tfrffa ’®rtn vf^s zfa ^11 *nr tlwt 
%fa fapri? 's *rf<raff5 fwl *nrlfc ^fwi orsai ?^Pf &ffai ^ 
*tn c’W i ftwfc srfsrcn *it«t* *nr ^ara s rt«rta 
** jj^st cst*rt *t*r i 

«W 3ft«f C^l^f fa s^T *fw* >»>* TIES 

tN?t *« ^ ^Bg *«• CTlft fa ^ l #3t* TO 4ft 

%i jwfe wrte* m 9 f#ri tff^r i 

f^fw <j*r<rt3 ^55 wi straff, c^t<( ‘fl’sffa* 

■^t^r <?*fa «*rrf^ i ^ f E reta ^t^f5 wfa to str° fa 

Sfef Jffwl *M1 5f®Tt3 I 3ft«Rl TO ^'3° ftf 4ft 5*f ^ 

^rtCf tiRK #itw Vft^m ^5 * C?Fl5| %1 

^ ®rfs[ ?ptf^n 5^?f1 <2}t«tw ftJ\ f$9tC5 I 

(^ 

4t ^ ^,».« ^CBB f^^JUS ®f%5l f^1®ra C^tPT 

T ^%lt Tff® fwl ^ffr^r -SKRtt 3?r I ^5tffB 

^T%1 ( Bunji) faftti ^fwi- 4 ^ ^ ttCft *WtOT 

'•Ttk^Sf ( Attock ) 1^Fd» Tf^I s^frt ^TW5 



TO 


’ito to i TOTO* srft? «pi ^srtftol fiTOtofc 

( Mithaukote ) fttflOT *fC® «W ®tTO to to* *TTOI 

•tfal to* ^rt^nr TOto gllto to* i 

*rt*t &5 ntTO® toTOc® TOtoc® «rtf>wi fto* tow c^to 
^TO® cafal 5 TO*i i to *TOTO*r to* ^*ftn ^ 

Sto*i tor GT^ri to i *TOrtw to #ft«i *n, to ^ w srott* 
§TO Ttw TO 3 * ttf&al TO *«*! to 1 ift**TO «wWct TOtTO 
<$** JTfd ®$ *tto f TO 1^ 1 tot to srcrof* TO*TO TO TO 
1 *TO *TO* tttoi ^ttos ntto ifTOTO wm TOtTO 
•. ^C5 «w wtow ®$ Jrtoto* "Wto *f** n^CTRaj TO«t® 
*to® TO1 ^rt?r 1 ftow to® TO toi $TO *TO «w 

qfwl *tfaTO *iTO 1 

to** torii • TO^r 1 to^wi 's TOto TOrfiro 

«^,* •• toto f^tCT* (71 ^*11® **, to*W fwlt 5 TC 53 
tot ^rc® 1 <£w ?fto to're to® fTOw* totfa cro* 
TO to 1 

* r-^, . r' m 

crow TOttro *f®fR* sfc«r cwcf TO*t *TO*®1 fcnto ^«TO 
cto to otto c^ toi% top *i*ft *tfaro **** TO® sn 1 
to «to cw*i to «w *1* *w cro «htoto «rh 
TOto 1 

^«ri s ^r: (prtro^ to ?*) TOitWM vf to* TO* cTO 
TOrt®ft* TOI TO l %: ®j*t®* 3fis*f toll 3* 1 

*£ ^ftoTOR ®t*t® M'V'O TO* C?it*TO TO ns»»» $tt** 



8 ° *tf%*tare 

' ' ' ' ^ \ * / v N 4 % + • % 

faw »ctf* c»it^ *rw«i^ arfui *n? ««* an sra <wfel 
c*rf^ sn srtfesi ^rw» fof «lfe«l ttfMtf^r i 

^rfa *tt*R- ; *^w cwnr <$fe qrtfq* *rf%*iwaa gtfS <rti 
W^fwicS 5 *: 

(■>) «tpi ’■rcwrfa ^<5 <<refo<sr 3 s#?r( 

^gr COTTURf fwt* I 

( 5 ) *m*n 's ^fwi ^j#© <i jrwi rcn ^ srftc® %i 

<*w f«?re wi sfere «wt^<T wi ^i <sw *ra ffc* «nrl aw arfat^re 
Frt ^ai i . 

ffa *fWfr 5(W i fe*i fa**t e i offers a wra 
srtfastts «w fat crffete few ^nr sfeslas i fe*i frrwi ^ 
aitfe»r tfl? *rtar ^ «rST wfa i fta-afa c^ftfars 
'S tfltfsWB 4«« fesi sstsft i ajfs i1uf& f^ »ra fepnt 5t*i to 

^fsr© <rrra i froaw* ^w\?. fi»rt*i wv&n qf?ral stfw *oWf * © 

TO ^tC®T ^t$1 ?W I ’ff^S to 5 ^ m sjfesi «itfe*rR to c&ife 
<rs <rR ^Fififa© sfesits; i toto toto & ^«t?r t »w<i 

TO4t1roff®i» ^1®r ct v\m *»,>**» *rtfe?f ql*i-*rw •2H c ^< to froi 

•sits 'srt'stt c^tfet froi wfa stMtoi *frol ^%tc^ i w.?\ stcro 
$fe iW to TO srfa ’ffwi ^itslcs i totoi ctohr 

WtSf Sf|S fapf C^lfet feW ^f*l, TO, 5t$»I, **fl « 'srN 

TOts i 

fo^WCTO Sf^ VWtTOSfa Hrt*TBPP5fI Wfftr.© »WI fH=W Sfcsl 
sjfesl f*ffl TO* TO* STC?T5 tfcTO TO ^*TR ’tt^fR ^tftl?l1 COTtS C^ 

^r \s *tfs5a ^tflr«ra ^W «tfaw ”*wW 

^5 W l 





»s •* 




A 



( « ) ftH 

&R *rrprfl¥tai sjwrftji ( u. S. A.) ifa sdffo catfa 

{ Wyoming ) «ttftS5 <m* .Sit'S siffa «m wfPrfflroi *ftfto? ■, <4$ 

f*f»te arte cvtOTtetwi srto *ififra i <*$ stflfct n • • srtt»r 
#N, fai tn* jot rtete ^tt*i ntflte* cvtei c^ton *w ^tfifcn sflan 
f’taiti i «*$ *rt#5T , tc«i *r«r ^tfe f*m ^ $rite M*rte ffwi 

I <$1 sift m fropi fart ffali ^tfiCTtel (Arizona) 

«tWC*Rr fatJte 5JtS C^ftaR (Grand Canyon) (OT ^fRl 

•Plata* <aa* Tteta *ra ¥Ttfa:¥tftir1f w ftm flan arlftwlfart 
*ifaarfcs! 

¥Jtflt¥tfart £JtW*!3 tHfairte ^*tel¥l ( Imperial Valley ) 
&& stffo *IW *R$ I -ill s S[tCT 5 Wtf*l¥ WICT ■21H 

*4 c¥tft ^star's «ifw «priai *R*r arnr i 4f "f «rs «j& w<w\ 

<£ras safr’te fires i ° ° sire 'Si « f-l *i<r$ f|ar§>f| ^fan 

^flrkre ^56 ntfte^Pire ^fsfars 5 *lc»i| *nsl fato fir i 
C¥tc5rtnt^l •ift fik Wral ^flm *i¥Rf*f¥ir apf ¥ta \ 
u*r ^ars tfatfarfy $*reT¥l ar*Fl ¥3i <sn afi wl flirt 

c 4 pr tot >rci ^ *f«jra far i 

sift s&k fwr ^fts 'e 7^Rt*n flan ^tftsr ^1 afari 

<$1 Ttw ffaan artfl i >a°4 *j: Itftte «rfafa<ff ^ 'f'sarfu *rt#5l- 

•» 

starcf ^ft §t*rttai $f§*r i ¥t*r anrla '»k c i aflt s^st *rc<t 

sRPfft flan v «rfai ^off *rte vtfl»?ri ( Sulton) ^5 fsral 
flf^m, i£il ^Tarff^f ntlftu ?m scr m it^tlan ^{§an 
FfMfc^ar f*t w %l «rte apf|ej | s5tfk *f?r %: ^ 




a* vtfiwcnr atetef* 

' *• ' * » \ - ' >» ' ' • ^ v> » % » ■ \# 

alia afft a®ta *ftl?rl ^ (Palo Verde) ^a^aFta 

<ste srta ^ca i w ^ ^ feteta c^rea a*a*T ^faat 
al wi <#r ^ a$®i aifa tjsffa &*\ i 

fanw s$us ^arta nttre *$ca castertatrei aftca* atfaai atn 
ww waa*ta i »nt ^na ajaataj ^trtr ^wft§a aFfna 5 \ts 
teatt^a i 4 t *W *rte c*ta a*fare <2fta «pstftv c^tft Stan aia 
stca i 4 t atat wfa tfa atca i 

S«1a *l"^< i$PI tf**tfaate N « CVtfwl ( GoachiUa ) ^ 

asrta $P\ atfka ^a? faal ^g^a fc#al 
'ffare nfa«re stca i ^ aal «r *w® apwrtiwn ^tfaai, 
'srrt^ata a*1cn ^ta^twi stettai ^ ^-*\fw ^ij fa^ianf^ 

^rttrc ^ate steta i ^teta ^na <§ tta spi *iteal *Jtf*l- 
^feta wfoaOTa stea-sfta a$ fwwa «rt% anna ararta faffrta i 

astfa’icaai ■rt^C^TPU Las Vegas ) *£V§ «• *Tf^ af*H 

*ipft srta 5 ca^ftasi fafaatre tfa terete i <& tefaate 
^ att^r *i#ra ^a? sift «*t *rc«t a^ta fan cawr fftori shafts i 
<ait Tfw tta fwc»i afftte fisma *rte ^fare ataialtca, 4f$tetora. 

A 

favi« i 

ttcaa a>'te ^ta« affaata a^a * ^tfa^icaa atfaata m 
trcaa $a atSa ^a «rfa 49° Stan area sjreta a^ta atea? ^a^ffr 

®*ffaaa ^ a^al 1 4? a*fca ( Boulder City ) u«- a^a 

« a^tfa^aa aa®i ^a-^faata aw fa^l, wtate, arte, yr, 
afPia aw, ata fawara aia^l i 

afta ^tntea ^alt 9 ! ^ at®l at^te i «flt Ttw afla ^aata ca^a^ 
arafa^ ^fare ai ntfaw tta cw^ai i ^Ftfa’icaai «iacat 



to 8®' 

' ' ' ' J > 1 ' ' ' ' k t , -^r. ,» _ 

to ^C*to ^SSf torStf* I ^5?fto* WXJ 

*rtn toe* 4 « to, 8iri>ta ^rtn mi® tors '3® to n*fr® <$** 
^t*i frrdj to f%n ton 1 c* to to fnto toi to, 
tor® f^g 'srtrM tHpr«f*nr «swffr 55 « f*qg n*5tr$ ®n* snffc 
*tf*TC* 1 

^n^stn to to* n* iftn^ten toto tofc«t tot*'s- 
*tfi> f**i 'srto to f=i^rM *>*1 *to i ^ ^s^gfn? tot tof 
*m ton ®f**i to* fnfnfc n-stre ctorai *tf**i tot* 

f^sr to *ftoi ton* 1 toi *j#® *toton* tofw w\ ^ 
•oft ?^wto to* m ntf**i tofifc® tor*i own 

<spr to** t^tontor to *wt*, cto®?® totrs* c*to ctof to 

V x 

[.’•01 *® 35? fnto ®*i totoi 1 

toto *f**i sre* toi torses <*** nr? fe *« to ^ 5 ® 
tol torstf 1 ^sn'tor * 1 li»c« to *° fct*n *1* tor* 1 
?tst* n* to* frtotor to® sto 1 toft ctot-**?#!^ 
ftore toe* 1 n**i< tofi> ^cb5 ^® mi to toeto *»* ® *&= 
■ixfis 3Rn: tor® toc^ ^fttoen fn*i ctofc se *■& nrfto 1 
toft cto to toe* 1 to i>*® ffe fnf**1® **; tors 

ntf*en *to ®?n ntto* crten torsi ton to ® ► ton 
«f?f^, sot to«t® toe*i $c** totol to* 44° ton ««w 

to a cn'ttt f**i-f» m nf^m * 1 
nt*sti sfnsmtrs *®*tfn f* 5 ivtfe fc**r» $s fS^ f*siv 

nfe to to* *IT8*1 toe* I f*$ir$* totol ( Power Station > 

tor? to *n c**t 5 t ton *1* toe* 1 

* fan ttw 4 * to ffwa nfiRtiCTf vfl^F fwi-to ^ 1 



88 


^1 fajita a atai^fa 


aTtfaWtf^l, ^Ttflwrtal ^3 CSTBtfl sWNiPlra ^ fapvtfap 
fcaRT ^fwl ^ frw ^3 5 ^Ca I ^Sta tfo 5^5 *fteTC 5 * »rt«rtn 
5 Tf«tt?r 'S a?Pffaa 3 J*<T Iwl **>*■ a#T ftf n^rsHl^t fipfM ^%1 ^ 
.4Z9*Fl ( Los Angeles ) *Tf% W\ atal fa *1 fa 3 Rl *31 sfaia I 

ca*i <ata *%a i 

^ a#*TtW atata*! afta *|#3i 'Q 5'S'Sl Wl^fS ata 
artfifci ^faspifaai ■siw.'te 'q ca»tf5ai ^nsjaa m 

afal Vm ^ faal aa i ffar.a* a^staa ^faai cstai ssta 1 astaaire 

$*tOT® im aR 55-^ sit | <®%rc\5 «TtfaC8ftat '8 C=T5t*rt -SlOTC^t 
ircrafa* ^1 fsiiJitata a^taate afsa 1 t«tc '®rtu v s ata 1 
at%a 1 

5lfl W Sflffa, ^fcTCT ttfial* ®fete tatSi*f f?>*m I aFifaatat 
afa^ircnr wai ai a*faai atfapre *rtai ata =n 1 aw 

•^wa ca <$t -55^5 ata ca *ats *fta ^rfaial 4$ fa*Tta nfaa^ata 

\ 

fa<aa aja ** *h*i *« aw.a ■trstai nfrort^i apfer *ttfataa 1 


*rt*m 

I >) ^gtsw 

^s^fca f-aiQ aw cats? ala a^if&ai aft* m atai altata 
aiaTHl Wt W.aa aw siaw i ^5t3ta aa aw tfcl awtetfa^ 
*1$ ca, aia sta aft a^hi 'a fa^x® am at* ! ®w afea cafoi 
salsa a^ars *rtai aftc* t$a* cata* 's ala w.aa atai ^faal ?tca 1 



«rt*m 


8t 


fta «rc?rN:^? ct qfe? afe cm o t fro c^U' 

srlt i 

«a fro §tw*i #n?& 5? i fcftfe* orTfl n&sn tflnffr 

( Grand Canal) «tt?f CNfl? ’Ttt 5 ! fW l tsl ^ «tlFf5 
^ ^tSl <!flR 4W st srft I $ «TC3RT * • • 0 Wff 

*tctf «rtfN fanwffaM Ttfifcn % cwtfro 

c*t*r *rf«rc ^c<m, m tcrffe^tfw m *rwt «tro 

sRWin *rtfa5 i Tf«nf^r ft* ar®ta sbf^^? 

ftf%? m tfari ntfan *n< wrife ^fe w«i i fartt 
.# 

ire fe?t* fe ntfa« c*tqte c*Mte *rfe<? ft 
^rfei i 

w artfaprt *fflaFi «ic*i-fa*rfol pwtora ^r#T?r <sfat* 
®fe 'srffes *ro ^tfwiu ^fe ft ^ fro 

nfafc #i i f^^prl^ra 'Q c*rfe atw cirfd? > «> <* 

a1$*r fN f 1 to i tstre ^tftsi *rfw <pf ws 

w ct ^*pt « s^rs ?tc« ®fe trot =rff i 
«S lfe?Rl<T TO 'TOTfa fe 58 ! TOfft I c$ *tCT far® ^5^ 
S^f *W »w TO1 <tt*l ^tfifcrl tfe* TOf^t 

toltsi <rffe *TW toi? ®fe t*ra 'srfaH ^ttnr sctt 
*ifci fa ^Ita an ^tte *ft® «tfan *rffBlTf^l 

wr ^rftrt ci fe =n, c^ *rtnr ? &R*trfw nw a^sr 
's arff**tnra *rt% an, nW*, twtfw ^ strafe? fa 
^fwi ?fe ^fe *rfal afe ? <£it *ffeRl <fe *tfera afe 

tff? fe's ^ ns *ft«l»i OT<tt ci ntnf? trhr w awf- 
^ ^pfa'3 <2f^s 1%^ I 



’ vrt » < ' • ' * . •» ,, 

fro <<&?pr vsftt ‘‘Tt'stsr to ^ipr i *rNtpra srfa 

-(Ferdinand de Lesseps) *Fff*Rt^ OT I fcTOtfo fcwi- 

wlf% 3® thrift 's **m i ^srft tatw ^tNI srrffori 

'siwt csll #rci ffan i «n* <*m WtoF £p 

•C5&t3 'Bjsf fwi »rtrrtT ^rft% sfl i «rfa Wl 

Effort, fcstw «rfa «itf3P^l ^pral ^hrs, ^dPnrl 
•sTff% Tftre 5 ^ sri 1 fctvfa *rftl 3 ® ^rW, -aiftf 3 ?® 
*rte 'S ^faita Wfa t<Tte ^*r*F cW faf fwn® *ws 
■5TI I f‘v3tt®?3 Wfo 43^5 5^1 ^ 'S $*sfa # 1*1 Wfal 

faf5&ra &*t cw fswfc's w 

■fotcwnaf «rat 9 f §^ 1 $ *rtf% «rtf»nri *rfc* 1 <$ 

*rfo*ll C3 ®*i wi eratf 2 !® ^ 1 

fro *rta fwR sri 1 ^ 3<5,>nr?ni ^ifiirfa csfcts 

wtft 's faiWiYa to to® ^ffiTO * 1 ® fofir 

^ 5Tt^t3T *rfepR 1 $w* , *rtc»nf TOtoji ®*>TOp 3 ® 3 ® 

-nffal TO*1 swtfrsl tok fowijwi i 1 TO TO® 

TO ®$9[ | 

TO TOfa TOIt f®ft TOir to f¥s3«ftTOTO 

TO 3tf*rc *rt® ®tfwi *tf®3i wit % 3*f3® ?Wi 

to ^rnr 's 3Tf%5'« tIw TOt froH ^n «tf®r®sr 1 

•^.b^ ^ Wra tot Wt TO® 33 ®*f3«. 5»ll5 f®ft ^ 

atrs^n Mr«<« <?f: ^ Wr Wi:® ?5T 1 «w« ta *»b-5t 

®rtw» *F%st ^ ^tf^nn, 

•^wpit^ z&us c»rtfo5>rt9tnr ^tf%i *rf^«i, ^5 «r ^tl 

«m?>Ttn TJ5? ^31 I 3T3 ^ <2lt3 fWFl^t \Yl\ f^s 







« erfcss iprctrr <$1 ^ t srapertera* 

®?r ; *w 's ^r® i ^ nt*t*f art® $*rte 

* 

4 

*rbRre 3?*t 'artful »tts ^fa*T i 

4$ <rfafi» bfc^i > o > ¥&*[, c^t«rte «* *m =ns u«? 

«ic* > sb- ^ %® «*o ^ i * i • ®«k®® sttrte *tfrs *iw 

5?Tf5?I ^fTTCN© <Tfe® 4®? ®lG5 Wt^t '«rtwl ( Searchlight) Wlftsl 

a 

®*i>t® *rpif& *ri?«i 

t*®iw ®s s £s i (7i -cwfN ct <®W* f?*rfc® ^ sfrfts «w 
nf%^?t=Ti CTft^ *iM*itft *nr; Nl ^© «ipr arffN *rt« ^5 
^f«wi & ®t*m «ftfw ^t?t® »rWwra FtfNifBitn 

?tzv nft® i ^*r <?t '•ftpra *itfN aK%rt® ^ts 

^rrfv sjtf^ i 

'stMPrtwn c®t®n wtw ®®; ^5 ^wt^rffl^i >n» %: 

f®*[®t1®nf% C®fTC<»® aifffa «tC3t8R ^erfa <rfc?r® $t*t® 

IN ‘■RtaPr f®3p® ®*f®t® fs?l «wf*t ^t%?R I ^ ^c®tot 
j&wrfa wfwnnr w w«f»f fVf^^i «i^si <rtc>ni %n® 

arf ! fN »lt® ®>f®® I 4*R« ^t 5 ! CVhfTJfol ’aifwH'T ®^n*f 

§$t® et«rfa ^rtw8 ( Head office) 

*frtfN =r*tc®; fN fN® 'Q *frfOTittpnr ^rfrfw w**t< 

< 1 fM*i t«twnr 5iw <rffis Ni w ^Grtaw® wtrrs 

®%*& 5171 I 

<& ^t^T® OTtfN *rf^tt®® ^rs? 7inr ( Port Suez ) 
(3<R ^WPrMoni Im ® 5 *?® ( Port Said ) I ^C®9f ®®rc®® 

’rfN fNia* srtvrt^ ^tal * tow ®*ft®® cancer 

nrfif i 





Skr 


(*) m»T*ri 

^iffertw 'ajtCT^wts vst^p n% i 
's *tc*riwfa 5Hw 8» ^il?i ^r® i $?rft<F Ttf^n 
^rlt^ 'S s^^HR C*TN *Ff?Sl fes *rfta fk*R ^fwl 

t5 ^«ri i 

^s*R ^ ^ i <repT f^fi? f fS^R Rtwlwfa i 

f^ri cwf*t7?R srstfro *rfa*fc«m trrettsi Rtts ^3®i 
nt^ts 1 *rfa *Frte <s$ fwRsss ^far® stca 1 

<W faW 3^1 <T oTC3^ nt^®i sift 1 t 

f%fa *r**i iw orfasi fwte ^fk*H c<f ttst* *if?rcfir® 

c^Ftwfa ( Colon ) w Rtw i 

*ni 5TCU 5 ! f*r?n ^ *t#$ c4%<i srt*rfs Rf«rR f*ni 

3P5R *rf«w 1 ®t nfawts $t?n<i ®^f5 to ^ 1 f®fa 

stfortffPR & 5 $ swfrbinra w* *itoct ^af^® 1 

<2jf’®»CT RO? i StSt* ^*rt® 

cir* <n *ftist? ^tfikri C¥f*W C*rs®1'8 *ITO®rHJ fi*T 5H I 
$fet* fa rfa 1* <*$ *t*r 7\*»w art® fapf c^t&t 351 *bi 

«tffc WI* TO* aftfe I ft®tf*F5 5^1 sit®. 

iTfai ^fjgi c*i*r 1 *t$®t* ^R5rt«rTsr?:«t^ fwr fw*f w 

w $:fr *rf*Rt* ®t?tta<i *rfro *if*5 r*i &\rs5 fetfsre 
fall OTrt ^faf STl I 

^b-kro ^1W *Pts? RtTO #7 I ^t«tOT <3*11 *tfw»R1 

wffa *re«Prt*iT srr t&tefk* srffari c<f*ri c^m—wi« 

^tsw wt^ 1 =^r§? "s *rt3TW f-*!'® s&m **fwt « 

♦ff^iRl $t*rt%T <sjf%*fw ^t^rfsR w*rl far 1 v 



«rt*m 


8» 

f^rrsnr w wffes qjlwfiwi* % *1 i m 

<£& aftrfa **tt 8flThr, ^5^ ( Yellow fever ) sTTCT 4^ 

^hrhrf ’irtrefwi ^ w i *prU Tfac® ftf®*® wf c«r«fi 
fw i orwianr «rHtu «Rsnra w ^rfcn, fafiraf ?hr =n ; 

wr, 3R*t: ^ ^Eft’fT ^sf i 

ct fsf* sis* ct ttffas ntfto, 

tt«fl *55? *1 | CT ^FffS^n *M «t%i- 

Iwr, tiw *tfei %*i ^:3Tt*rr crft 5 ^* i 

fcra wPrra c^iot f*:s*rc #ri on i f^i $ftfa «tf% 
'' CfltCT* fall* ^?Tt<l I frfal 5tf53t*t3 <2rts«° c^t few 1%f* 
*fa**, fal ®t*T $t?t* faff I VRI5 #r« ^Tlf^M ; cWft 
c .^tfet few gfir's wur *t* i cW’fft*'! CFff 'e ^rtssfts* 
<4^ffe #rt ^flsi i fat* '®t?rK*’l5 ^n ^b-ss ^tgf ^ 

*fa1 fa** l *53 *53 fa:*<?* 5fe*l $t5ts* *fatt*r fa® 

*tft* i 

otw faf*<n fan faft *t*wtis *fec** <w *$*tf*i 

- nra ^ ^*t* vHrfrrtar $tcfa fp *fe* i 

, *rf* <sfafe sp* cqpHi^ *®* ^*ft5 wcs? *tfari 

<W"*1% *® St* *tf**1 vfaf *5i *fa I 4 Vfflf ctn s* (W* fat 

*"*9 sfe® *1, fai gfefet **t*c«i <$t Ttw flfat* st® nf®* i 

• • 

> i vjtwfart? vt*n « 

3Jt* C*1*t*5 VI ( Sir Ronald Ross ) «ltfat* *FBR <3 *t5W* 

*rtc*fan c*t* tiw srtft* wrc k*kh m i c*t srtffa w 
rf ^rhr «ttf*rt»rt^ f®* *ttcp i oft f®* *1 ^ftc® ^ 



*PI 1 ow nirto sptM*! '»rt^ c«t«t srfwl 

c’tw iijtmfwfa siwti st 3 ! Mtm i 3 $to v ^rtc»ii%?Jt^ m 

’jtors 5 m i if?^i «rt^t®rf?r ^stm* *rt 1 »r ^to smfa 
*M1 $toi *rtto =n <*«* <rto 3 i&t’rfa *m *pitf* 

wfa ^to w wr c^ sjprto *rto =n 1 

* 1 *rtsrr*ri tertf 

*iw £f *tw Ms ctrs?rl tomi to 1 ^tut| 
Mwra Mctf Ms ^rto <*to8 fato *rtto 
Ttmr Mf 3 ^ «ifes*r t*U «wtl 1 Mm* *riw* s?to 
^*n *1"^ Mfft «rfa*t* !«Mfto art* mr ^f*re m*i *rto =n 

M*h *to M«it Mto M *1 Mtm r|, 
vfaw $ 1 * 1*1 & ^-«t® ^rc**fi> ^ fctos sttoR 1 
*f 1 »rW c^stmttot* <awfl> capri Ms 1 isnrfcl* to «w 
«rf%W%re M^rfat* W fwl Rttft* Ttffa ^8 c®t«r ^to to 
^*t* *tffa Mftol to ^s Mm cMmtto s^nitto arc# • 
it# to sfl 1 *#*t# «ttol c«w 1 to <# ^ tot# 

toi mt*«n ^r 1 i^rfl ^rti MMitm* itffa 
itjim fto to m*pim* ^*r® to >ros *to 
Bit 9 ! 1 tgnrti **•* m Tfa *rf w to 1 

^RitJ itci Mtoi «t«tc# Tftfc sto stftmfwi ?5 *to* 
%m w *‘"t ^rnttof toT 1 aprftf c*rc*tto fiyttal to 
$*t «im* to Mto 1 q*w#fc s?m* to aE»ra 
M*tmj tot 3 ! tf**i Mm 1 Mm ten Mst* mstifal RMm , 





o 

fttfa sfl srfal i farfti* 

#r i 

Tfawfa srtsii ^ *p*twt ^Ffiral #7® 

*q(*ftwr ^fiwi sbW* 1 «Rf« ^tof *w %*rc i 

#nrrft ^ 5rf^ *jk #^5 «mt »r« 3 $ 

| c£p|> 5Tf?tH 3^5 ^ ’Tt’tRI *Ttttf5 t&Ff m b« ^5 

f^s^i tr* ^ifat.'a i *Mwr ^5^1*c i t c^-^nrs 

( Lockgate ) *tWto ?tata ffc fH CffatSfl **1 #1 * I 



<£&a*\ csfaw *$& vjrtefai 8 e ffe 

fH «Tfa t*twi *f#5 C#$ ^ fe*WPFl^fiPF WBT 

^Iwl ^tWfc<S3 CHCT&1 5OT 5T5 <£& ^ m* **$ *fWR I 

sst^fa *ra ^rtetau «rft*t «rft*r ffrqft 

* “«lf5 C*«t, *js *► 




•• 

\ *■ « • / • I • S \ V \ I / 4 # r 

'Q vr*i ^i?r i 4frnr -*n^Nt <ri»r ?rt ^Pwt *rtsrw 

c?f^ 4 fao« , i^ 33 i 

*i* ^piari *rtetfl 53 ^tfan c^Sri ▼ifimam 

-^rl^nr *w i Btr c^tfS *rWcw 's 3# ^rtfSsi srtro 
*W C^tWtf®T 'Q ?fttf^;Ff®jf§ 3 l csfoi*f f 3 *rfa 3^1 I 

<^tn w$ wra c^rWf^rc «tc?rf*R i *rtsrw «rl»r Alto'S a*# wr* 
c^tfrtf*! 373*ft3 ^ i «fl^F ^ cvfc*f *ii° fa sitffr 's *rwnrcr 

N 

fan fctffal *ttfr cnfotfl ^rai fw^s i «r* ffawfa n 

*nrttf fwi i 

nsnrttfa ^ ^rtsrfS * • 3^ *rtet »w 3T3 *ic® cntfr 
sstne^rffa i 

^Ttfaffa ( Cariabean ) *PJJ5 W$U$ SWfa 3CW*t3 *rfj« 

*ti®l*t«ifi> «ft3 t» 3tfa fM I fat* ** ffa *r® ^ ^© TO 

*r*re «w ^i 5tu5 st ffe i && »rfanr «rt? 

<£& ?rf^3 ’rftw wteftm n* nfcl to »rtC9i i 

>a*8 $ ^ fat* ^Ft<rj to ?fa, ffas srfc^ srta/ *rtw 

®tfwi *rf$re «rw? t- *rtr® «rt*rf& fa ftf^s *$ srfr i 
fat* *rl? <?Ffa tW 53 srft «w *rta*wfi> «rN 
*tf5Trt nffare *ttai f^?rt^ i 

>»*o * • c*i ^ ^rtwrfB wtet* citwt 

*n f?r i 

•il^W *ttro ffafofa® fro«i ^ra fat* 3 *^ <u*£t wt^f# 
«rftwt : 

i I 9 fTl t° 31^*1 i ^tC® 8 * ^ cl! 3 * 'Oo® i°®» ^ 

P'S®! I 



«rtw 


to 


* I *lj* (Gatum), 'S 

0*»^i gW* «W 3^5 tfWf STM ^ I 

® i * ^wai *rws»»art^f ^tte i 
« i «rfet* 's srt*#rfa cskW :— 

(*) ^ »W ( Gatum Locks ) I ^ fOT fW> ^Pntl W « 

*li*ri nft t^dfl w; dtaWsfa sfarfa ffe *rei i 

(tf) c*ran ( Pedro Miguel Lock ) I uq^«T| 

( set) Wfrt « 5?® I 

■» 

(’ll fsral CftV *TC> ( Mira' Floras Lock ) I <£F5 

feffrt* 'S srtfigfa ®ff I »•« FS$1 I 

(«) trim «tfwi ^-tiwnr *tfiwt*i so*» ^ i 

<*«t trim ^55 *rw% > • nt^i i 

(o) •fhi to »itwi tit- Htu «w 

*rt8i to i 

(t) tiwott, •••, •••,^»rfo( > vrfo“«rfo «frW) i 

{*) 80 , ... ^ fsrf^ 4>$atf^| I 











c*ctM 

’Tft'fal $,* 

sfttsi i 




«f*tw ^«n 




*rftt*n ; 

*r«t 

S^rt 

twi 

Tit5 9 l 

*nf*F 

srttsj 

i 

*rt^i 

^ 8»b*8 ° 

1 

£,>0© O 

1 

»,4 8« 

^8,^00 


%8b-4 

*%8** 

^Ifcr* 

i 

4,1r*»* 


*0*® 

1,^4 ^ 


* V 9 ** 

fc,Vr8*> 


S,SH* 



8,^1 

«,>V* 


: 

, 



1,»<U 

' 

%*>** 


byt^ i 

*»,*0 


srt^f i ■ntsnrisi^CTi ^us ♦rW 3 ? 






fjN* ^ ( Zuider Zee) 

crcro =rN c®troi ^fsratw i *tfaq 

c^rot* «cto%ct? tot ^ <5$ cTOfi>1 's 

<?rc ^ft M»t a *?' IftfiS *t%fOT, 5 nPi witei i <i& 

<§>tos? to? $ *r?w farfft #rai cro^tfrftTOF ?F&rfc 

<5jfa TO* tfffapS TO *TlCf TO? £r wt arrt ^R? I (7&TO f? 
tfo %1 TOpTO arfa *tOT 'f--TOK* TO Wl ?fap® TO I 

^ ^ ^ to?I i fro srfal *rs* totI tow 

crortfhr wMt to faro i w *> #ot to? Tfa* **fcl ^rt*t< 5tt*f 

TO I <4?*it? 5 8^ ^tW TO TO% *t<»fTOTOt*ft J9t*J & 
ThRTO ^rlasf? qtrtfa»l I ^ TO? TOl* TOtfTO <?lfa TO£S 
^fall TO «W «TO 'Slfa ^ ^-sf'Q TOTflT *fftTO TO I 

<& ^rotra? fcro 'sit? ferot® TOfrol ^fSstcs i & ^-to 

3R*t: #W| ; fsjf^pr SR*|: iTOTO $Wfo 4|pr TO«R SRTOW* 

<3R ^ TO WfatCT ?tfTO5 *t%® 'STfa *• ?fc»J fH 'S 8t 
JTt^l 43 CQTO ?[% f^TOtro ^TOItTO nf?^ TOstTO I CTO *ifa 
fc $1 ^ <TOtfS[ TO? $P\ ^froi CTO^t% fa TO, 
®ftt toot* r mm i 

«■ 

faf TO<& TOTt'Q?[^t? *|JFTOFtPS TOf faffr I 4 ® 

wfrot? to i 4 ®ffa §*i?i stfafa^ tot 
? talTO^fw, fas 4TO frostcro »tWctt ^h<$ i-witi 
?fa® $toii *W Toot sitfrotcf TOPitwt ifertOT i 



V- W * #» % +• % 




<V\- w 




^tnfetWtn ?tff® >> srttef $C3f 5»ftw «NCT 

ttfoii ^fann 9 pm i giro nftntn m trim fvd»t tf«R 
i ^t tfvwf»i ftw wn »w ^ vi itfwi c^t^s *ttc« i 
nlfnwira i«fcst*f iw tire m ntviw *nnr ^tm fan 

*W®tn fatt 9 ! f*f5l * 3 ^ nifart Fftnn §*HJ5* ^ ft 9 ! I tilt 

$^fNj win torim fjtetn-^hi fc»prftnfi> ttfwi nwm 


4 

*2^t nfaitfe ^5 ^rtosn faiffro 3R*f: srfn ^fnm 

cnRtn (fit vi^to ft^ft 9 ! fcvrtvfrln w i trni cnqq*] srfa 

^* 0 ° ^ ntt 9 ! I ^§'4 ntTORI ( North Sea ) nffa TOtW* 

^-nwRi nrowSi t§b& 4 R»t c«tw srtfc nfari n^wtl npr 
fh *ifart ^fSnfts i ?ftnrf*ra ntw ntw n*?K srl*rhw n^nrs 
vi c^rlul^ #tttn w ^t fcvrfan vl*itc«rNl to i 

<flt 3 r#r e f ntn fan *p&sn wro % n*fnu® 

fcvrMnft ^ fart 9 ! iw ntcn i wi ttfan cn'ta w 

Fin nrfnlW 5%n I 

>a*s nitw nln fatti stntci i nt*tefai ntw srfw 
n<0 TO mtl'Qf 9 ! ftfart tfflpfcl ^S> silt 9 ! fin faff 9 ! tt«( 

<$tw win vi wlntflin >ran wtn fe”prfelcn -sicti 
nfacs nfcn sn i festn vi dfwrL *wn£l *rtwi *mrar c¥%i 
fan cnltfe nnntt 9 ! ^>-to artn ntra titi ntnftf i 

swM «i€ln win «rtn s«* n^sitt 9 ! 

tfwft sw FlfarWn c^rsn vr ®ifartn vrhnro ntfan ««!rt 
ntnfas i 131* cttIw cnvnta c=rft 1 nfcm Fin nt^n 
nw cntrlw <ttW? w nRlt^sci i 





O 

'St’tl ^1 ^tfwl <st *1 ifl^ftTR 

fafasl *ttt?rf^ i c*ftetl ftsi ti ^%i «ttfwi 

fcfwi nt^® «fl i 

V 

* I* 

^f*-^=nt fan -ii^n tfa fwl 35 ^5 ^-*r® 

$ffo ^twi Ffa *rfflw ^firafa refel fsrai carfare *it«n *rfa 1 

w ^” ftm ^ fetal 1 csrfti ^tc’TW vf *faro 

5 ? ^-«c« **w *rnn Tto 1 <ift , f-«t^ 

Fffafwre tt* ftai c*rfott?nr «iffetfl»*(< sifhi w\ *rt*m <& tft 
c*fc 0 «ic^t wttal cwi 1 ^w & w\ Tffer 

^firai ffoi *tf»i*rtf& sitf^'c® ^fjRil fep 'f-witf ajsit’t 5 ® fere 
«rfc* 1 fafffa nra '-st «retnt &s*f fes 

*ff*«re *rtal ^r 1 (RtRl ^ csrfnran ^ ^ 

Tsrftcs ai«*t *ftal *pm ^ *ftra Rl 1 


^fWl (Friction) 

^prei 'Q ?p?*r$i 

*rf <rel «t{% afwnt '«rt^ 1 ^unrasi^fft ^<51 1 

TO we «q^*i ftal wf^OT #rcl c^rfarl *rfr i ^p?rel 

w*t?w m *&*& *ttoi fete* ^rfatfi're: to .5 *rsl «ttf* 1 

1 * 

■^Wl *ftw* R® Tfe* 'Stffws *ftl> I ■*R5dW ^p^5l 

*s 'e *t3p ^?reto «rl?tm f?r*fe *$ 1 ▼tfimcw 
«tf% arcror c*Ma few *ftal ftwa *N ^FW**1,*1*f* 

cTOte ^tcs? *it*tttai ffef ^wjj fm ***1 1 







t* ▼tfytnnr T N tgflt 

« fsiapfe 

^99 9^9^51 9F'5$ff%9 991 ^R89t9 I 9 , j9^5t9 *t3F9Tf9 t 

*tW9 9f9^1 m *f99t9 «ra *rtF9 fW feitoi i tw ror 

<w tWf %*w find fed sot, «aft ^®9 *fW9 sp?*^ ^*f9 5*rf9 *rf& 

9*9 i <«S §®9 9^9 91 vppreq •jtercn 9$*i «rfsra 9t«rt9 

Wm 5*Tt9 *tf% W: ipft'f® 9^91 1G? I 9W FFI ^*tC9F 7f#Rr 
(Active) *FP 9f»IOT, 9tCt9 ^*t9 f*9l fcfl ^tFF ft#|9 ( Passive )■ 
•h*F vd 5 ??t i 

5^ 1WI 919951 TO9FtWi 9l9{9 Fffl ^3t99 9^91 ^fw »• 

<*, . 

fapfel 917*9 9t9l «rf9WPT 9t$9 *PP5*T t3rth*l 9*ffo I 
FfFtt m 

*i& 9t?F srfa fctfsrcn Tt*? *tr® TW«9 *fon 9#s i *wf 

9*995l 9tPI9 4tf% «RCf 9t9l WJrt^al <S$tPF 5RC3f ^399 f^5 91 - r 

¥PI FhPF 'SlIwM "tfe 9E99 <!& 9f?F®1 ^T® 9t9l , »tf'$9«I *fe 
919 #5, Mf%m #s I 9t$9 CWf$!*J C*tt*rf*t9 W ^ 

C9C9 ^ 91% 4tCrtM *|f% «ltS *C9 | <4$ *$C®‘ 

Ffat9 WS I 

■sttffa V5 

5t*t9 §919 91*1 9*9 9^f99t9 WrttFlS (?TSFt9 *tt#T 

9ft9n I *tt#to5 9t9 9*9 *f*9t9 9*f*9l #f 9tfe, «tft 9fa 9*9 
f^rsn §*t9 FW 999 9tfifo5 9%| 9t^5 I *Tfffo 99 
^§9 91 919199 $*tfl ffal 9^ 9RTI *t9; ^*fcs 9W9 9t«Tl W 

*f*n I 


fi 



3*Wl 



cim % 

^ ^ ^ *f 33 t* aw 51*^1 Ttch ^tft vit 

#® i am, '«rt?t^ ^3 «w *rtfh*fa 3 s #i 1 

$tf5 sWk wot wrsfc ctto wi #1 43 * Ffai sXBt* 
»t^ 3*faat* aw 43 f fi> c*rtet3 c^s c*r«3l ^*r 1 4^&a:n *rtffc3* am: 
Tttt's fs f^rt wtift ^%l c*F»n ^ 1 «tft Mtffa srft 

^ ^finrt #ri 3t^ws sot ^ 31 nt»ii( ttotsr w c*fllffa f&fvs 

•aK < 33 * 3R»t: *w <»t%1 f?i3l ^W5 *t 3^313 *w « *Jlft3 w 3*«l 

3t3l 3tfarl 1 

4 ^ ^sn aiai ^|%3R ^rtu sjgr 3Ftfiw* cw *ftfarai «t€t 
Mtft Ff»prhJ *w 3*f3*f 1 ctOT sp?*t fw c^OT wi >rfew( §*ra 
ftai ffSai rc*i 1 *iwr ^t«t 1 3 ^% 3 t 3 aw »tfw *F 3 3 #^ 

53 sal, arffaM *tfe ^tft frfat3 3JOT 3OT Mtfft flrf® 3t%1 
5f®|9[ I 

3$<ot frzOT 

3^T5l «itfWf *lfo TO ^t3t3. §3l Sfl *[tfwi OT 4^ frlT 

33 i *w 3 ^OT *wt 3 aftai *m sfe *rtf* sai, 

*ff|3l 3tt I lilt aw 33pOT «OT3 33t¥3 ^*f? 5®H Wt3 I 

^sa*|df^s*i irHt^Fi ^5t3 3Wl TOi-c 3 #^ tem^asoRr 
^*f3 *11 *rffPl srtsp *ff®3l 3l3 I 5ltft? FOT 

3^1 3*5rf$3t3 aw 43* 3$«l s?fsr$ «t*t atfal 3tSt£5 

sfl ^ftfe ^SOT aw *tt#l Ffal *8 *1W3? srfW 5pW 31 C3f®3 <7OT 5p5 

5TI9 « fnf^T C5*I Wt3 3*31 33 I 



*M 'e taa taf ^f>nrlt ta*l cs& tarai *rta*i, 
atffa Wtff *rm tata *rlf* i ^ w\ nrai tatora tan tan 
ta ’fra i TOrei sti «rtfta "®rtwi eta fata ttta ntfwn =d i 
■^1 =ti vrtfwr tal c*rtol wn =fl, tafcn n$?r®i tatre 
f*npita cnn =ri #rat *tfci artfiral ta ^ta tal nfa i 

tatnn n® m ta&t ■*& fcta nta ?ta n$ 
'srt^rto eitnta *n i ^rtre ^fl> Etta §nn tasi fctta ta 
'sw tata frffarai ®itsl nta tal ta i tata trfal nfn w 
■cm *fc«t tal ta sferi nta ta^s *m '5rf?rft5ra «ttaR 
*?n i Etta tm fwi ^tn >tta ^w^sn *Kta tar® nfa®l 
■^nta ta ^ taton$ tatatn ns i nf%® arcta tan:^ 

tatftta US sfl, Cta!?t «K5t*t ^Fta W *lta 4K!Tft^ 

tar* tai *rt'«n nrn i ^ c*ta *ttann nttaft i 

*l?»i nnc^n cwus ntf^n ®*® ^fi;c® *ften i 

«sfepr sfBta *wr tat^a ntr.nn ®ta tan ^npeita c»fN ^si ntm 
ta* i ta? 4tn?*f ®ttn ff&si $*n ^®jtn ntw i nnj 's ^§n 
^cntta ctata taita z&vs $$ wfa ta i %5tai n*ra 
tattn*t nnen 5 ©ifta nln. <sfai*[ ^1 nttn ttfnnt ffei tal 
*iwm ta* =ii i cipwi <$sm ^©1 tarn tat tatac© tatare 
ffifcrl qn ta. ta?i «artf% ta *fantn *\w <flfcpr tarfc ffetffc 
wa i to ^ra fwi ^n ta c^i ^ta 
ftW} §i*\ ’rfa*rit?n *rtfnw m tat® ^rttntn 

Tftati m i 

cwn nfn©n #nn tat^t ^ta fW 

sfl i <^f5 n® <rmns ^fS 5t^tn ^*m n>fta ’ttft ^r» 



Ffal & 3tsft 33^3 c?t33 Mm *K3 fctftre c*rn$t 

S3 =rt i 3i?3 *W 3*3351 3 ! 3tt3t3 «rar sfal st3tf|*t, 
f*ft% 33W3 crot sw tpm <7pfe S3 i ^ =n «rtfw 
wfsts ^$ 3 , ^fwt^f sw 1*ti»rf|r® 3tf3 s E3 *rtft ffifa fa- 
^firai ? <s*pi wfortara fro i 

31 3tsfte ^tqjw* 

33 33 * *f£3 W\, W SSWfat® f33*3i *li3F TORI 3%3t33 

5t^ *lf^3 3lU5 31 3371 ill I fal 33 33=1 «W 31 3t^3t3 fd?, 

^335f *K33 3^3Sl 3t33 3%33 ^f%3 3f?^3 3t%® 3lFF I <flt 3t3t 
3^13)3 li5t TNtBf 31 foltCT3 313 ff3? 433 (TFPflTI fjtfVS S3 C3 
$S1 ^ 31 3t^ Vff&Sl SgfSro ^3 I 

srtets? 335i m itflfcrl ff5ro 3tr* w <®1st3 3f^c33 $f%3 ’rfs 5 ® 

*rC*I3 3131 31%^© 3113 s I 4t 3t3l *tf^3R 3*f33t3 *W ®?33tCT3' 
'S C33 «ff 33 s 'S 33F5t3 CTl^l 3^331 3<5l ?3 I 4t3<3 3'5W3 
TOI W differ! 5fSW 3tt3 I 3tf&3 l*f£3 3351 C3 3 ? 

31ft C3E3 ^fifoa 3tC3, ^351 3tft3 C33 1% 3f^» 3t$3 3t«fl 3t%v5 
31W I C3t®fS 3tffc© 3f33l ^3 ^'Sl St83t3 3r|*r fcl I 

3f3^1 >6 3tW3 

' 5 Tte3 s t*T ii1H%F5 C3=1 3lft3 *ff5 ff33 C3^3tfl3 313 'S 

fn^713 W 5J3F 3>f33l &3i3 1%33 CSHff3 StCSt* I <4)§$3 

WHEW fsififa (Streamlined) fty-ait^ W\ I 

falPlI ifo 3*!>t3 f3R 5lf33^ 5rt^r I TOT 3333 

3tl3 5t*r CM%3T1 ffftv S3 I 3^t3 1«|br* sjf^T C3C3 3H5 3fTOI ??5{30fT 



5^*11 c®tsrai o?{%i «rff^ i wa 

^ Ff^Ftn erfa *re»r fifora ^r ffatfl®! i 
3 W nfwr «rfa mn *rfa i fan Jrt^i ctw *i? 

^ fn f% *ttfiiOTf i farftw c^ 

4 ^ 

^t^sri efare m %tc*nr ^ i <3 aF5$tf% 

*W* 5T?5 's <5tt*t? reH?r ftara fsarafa *pfj 

•«M ntfiw 1 



wrW* 




«W 1w s ^ « f^csra «R»f 5$OTh ; <l|*fl> 331 ffito50[ 

^ w* 1 srar 'srtw sitfa^rta 

wt *ti? stn effort fc*lw wnr **1 $5* 
*rc«ni *it%i ^5t? qtijrtfn fan f^s* ^ iflwt’t ^»fa fwi 

tHi « kc<« fwi fte *rtaF 1 

ff% fw: *c«fo 35 's f^pr c*rfcl 1 ^rfnfr jtm *w 

<3% stfari qfe *ttra sn 1 *jp(hr ^5 fwl-fow frrara 

wW *<*tfBre dftre «it^p, f^ stfora cftre %m Ttptft 
J^tfE^ tfwf *CICT =11 I 




#0 

tfei: «4foin «tiw crh srife *rw fast oe i 

fk: gtt *d ®?E*ra to fart fftqfa *iw <*$ flfa *s$?\ i 
fart-faBv Tftjrtft* fc*rnra <®K ?«rf5^p tea far < 3 % Ft*r fare 
*rfra sfl, w ^stst ftirew fc*rafa* fclhfa tort c*n& «rhrh® 

^fare <*rws %b *rfare ora sfl i JrtiR ^ *rtfa*ifa 

*frs *ffl«t* *$& m flFf^ratc^ <w g* 'srfoR c*i®itfa« farftsi 
srfts* 'e flt^hJ *rtTfa u& <8rfaftgg *re i re artw vs fltsfsrlu 
ufc <=rtrft flfs ’fflratc*! 

>v$m « ^rmfas 

■ 9 jc^ ^ore retg 'srfsflw^ fag i <sifa 3p?«l 

return ftfaro cm ^ fasflfagi ffal re*ri m =rf ^t1% 

*rfafacre *rfo sfl gfasi re*tl fd» =fl i <*wgt* *rt$ efe ^wh? 

« 

^i«tw ^stre ^tsifare *rfai =n, ▼ftn fltffa eg* sp?*i 

<jgt*(fe *ifare srt *tt?rfa ^t^reg ^ =rl i firsts wftg ^si 
gi wfa *rwst sfacg sri, Tt^ *nrl sfacg sfl i flift <*w*i starts* 
*-»wi, Fffl aRt’t'© fais*rto ^rhptjr «rffa?:g ^ fa% 
-fltft ^ sfl i gp^fa *retre s*rt, wl, «ftesi, g*n, w* 
^sjtfa ret** vtsft wi srcs i <*re g«rt¥ ^rfatorst ^faurtan i 

■Wlflfa* ( Cohesion ) *Pt. flWTtfH *ffafl .<*ltfwi« Wlfl 

^ gi wi sfl i gprefa ^fi '■^*1 1 * gprei a! 
fltfaw wtflfa I 

/ 

refa spt *tfif refa isreftg flfa »rte retfl ftoi c^ 

jfrlffa «|fa wti Sfl ^ ^1 C>rN 1 *itfl «Jtr^, 



4*8 

' * # * # ) * ' \ ' / % 

f$»r m foatto tote i to cro 4$ totra* WH^s 
ctfto *itsfll ?fa, ^tete ate*i «w srfqito'i i Wy 

<*tef& vr ilvttfl to; fto? to «rtto i ^rtto 3 *rf 5 ct m 
ftoto» & CTt^it ^i '«ttote n to <*rf1to ; to tofte 

*rl%5 to* apsrto 'atearfa S'este tos c^f sN?to ?to *to stet 
c*fct tosfSl sr^e ^fWfC^ ; ftohS *ttoto «w*l ffsra 5^PT51> 
fcfte 5 T > 55 a l Ti'i5'SC5T<i ^t«n, stt«fTto‘i i ^itof fto 

*l?rel « wren Tfu. c?to *tsra &U5 sg ; ^sterte to Tfartwi 
^to f-c*Rara toF 'stote Stftoc^ i ^5t^1 ^nf& ratel? tofc 
sto *ti% srf® ^to f to «rnw ’rcfr, to «at to8t ftoi 
*tto jfto ^fto to *t* srtto «rtfto i *iftof»i 
wate =fl to ^srf& ^to*r fto *rtto i 


toffsrs 

itepn ^t«r^tT ^'sto tofes '«rfjR ?itos i 
toto'oto src«ff ftoto t3Pl (Khufus) ftto totofc 
Wtw«*rftoRta ftoraH i 

ertfft fto^ittotn torn 

ftoto w? «^*- w* *{p6 «° wra gtofto 

-it^ i cntw tonratton tot 3 ! ^ftoR a *rfctn f*iV 
toa wi trto <w, «w trfwn wi ^rs 

®fa*{ C®1*| I 



ffatfas 


««t fart* *s*tft W*1 fwn *tft* 

*fari wfari fail OTffcs =rt^ri £*fa ct** *fas* 4* *artfs 
*f**l *tcfr* »Rt*jtni *tfari §ct* *5 *tfB*i fa®* i W* *i* & 
W* »rct*rtof 5 *t* 4*f& *ft*OT ■Rt*fc* HfSrresr i 

faRMt***! ftTO* #Mt* fi^ fas? at** *t*W*fi>' *tf**t* 
4* <s*ft fart* f*i*tfa5 ft’fM *fe5*! <^r^tr« tmm 
^rff^t e i ffatfas* c*t*R **#$ *rNnra *t*t*ft* 

Wot fsofwlif *tfa*i fas* <w Wfa*t* ffa'Ptts * 1 * 5 * *rfc 
fc®$m 9 f 3 rtf^, c*(Wf, *ft**t* * *artfo ^r«f*i c*t *t* 
'arWItt i W* &8* *W alOTt *fat* 'SSSSt* ** *fart 
fas* i ^ *rfart? ^f& W 5 *nm ^t#» *t* c*$t 

Sftfe *ltf*S 5(1 I <Wd *T«15S **T*t* wtfw *jts ^ 

<S|$|i*f * 5 * *J 33 l ’SI**** **1 *>t<® I 

fa**tfal«l fal**ffsre ^ ®ft* *prt ^faa* I CT^W «rt% 
*tfa , it*ft' *nttfai fastfa®* *2<6fa* «$* *fa* ftirft *f**i ^ fs 
***rfs* *ot *f§ *t*|srte« *t*rt* **1 #s i 

1. fi»IOT *t*C*1 *** Sttf® > • *fa <jt* f’tRI ( Gizeli) 

*fai art* *fts; i <$$ attar* «m fa* ate* art* > *ft*r <** 5 t 

*fa ^ff* orftra *tt 8 *i * 1 * i aft wffasft att^fa fat** 

*** fartfa^f* 'sfass l •flS'sf* *t*®r#t attfft 

# 1 * **tOT Tfrffa *t* c*!t* 1 * carfare *tte*l * 1 ** 11 . 



t$pt* fartfafS* *^f*ss<?i* art* * • fan i 5^ 

S*ffc( iStfa *j$f5 V»8 *& ftf | ICt* Wb 1 Tt^ fa 8tr. ffe, <s\*& 








Vv 


> 


/V*\< * % • V ' 


Jim* strain fi&ttc® fan wfcitG* at- ^ sit351 %*fwi 
ct*i 1 ffata* <*ft ftatfrofe R’frtt w*! 'stor *» to *rf<tnra 
$roi «rtf*wtfipi i crotw to ^ *tf*Rti ’w % R, fro 

'•rt-Bc^nr fror f^rctMh b$wM tor Tfrofo 

<nTO*ni to ** ftsi Rfe srfffate wi yro Rfro apfl» 

*tts?n ?nr srtt i 


f^'*tt 5 T ^I'Sr^lii a |f%3ff3 , rfa'®f*f •ft ? RW3 <£& ^fcs ^fro 
CTO! ^ RTO ’ffafPra *$R5 «jcn^% *TN* ^tf&sl tori 

wTO i 

# 

ttftn farlffiroft Ml 'tor, $RR1 ^5R c^R R*pR <rt%l 
?Rsrtt,?tei$WcwfHMfrojiftfsrtftre*tfaUR i 

ifrf OjnrfWtfrR (Herodotus) 5 f*’^5 f^3*l 

®ftftra *fW qR« % to toI Rtfror TOiara ^ f^t vs 
^5 croft ^ftfl «m *rfa *tcs Tt^l *tftm rRI *N <$pk 
<$$ *»•-*% *iwto1top stfiro ^ frotfttTO *tt>ww wttsi »fcri 

TO 3FTO:-&& w\\ to Rtfft TOt ^r t fro I tffttl 
frotfsKro tarei ^ift <$$ R^TOfS frotfsrere effort <3%i 
am: toI i 

<4 n<# Wft * ta mfa to wni *itf«t?rtf|*r i toiott fro 

sR WNp TO OTfa •TOTOfa CTO*T ^51 5&H *#Tft TO 

R^§* «tfTO l t£|^ i<]^to» Spat'S o« 8®«o arRRsft 

♦ftWfTOF tftf«RR TO *R fsqj* <ltfTO I ^sftl % W|* 
nlwt Rqtsfro *rfiRR *f*H ^rt^rt^ to ^ Tlroft 
fTOR 4tRt«f fsrtfH ^:?r i 






ffatfcs 4* 

nftys *tt<tora carte cWfVor 

<sw «rt-s<T ??r i aft *rteraf»r wrl fori <w nfwte 

^ifo® cartel ^rtf^i ct, va < 4 -*«rrft *r\m i <jctf 
pMfos^fa? sp?«t fo*t j c*rft*Rl fo«rtt«r* 

'm w* *rt«nr tfari *reste utcn fi ra tfire ^ gist* 
fcfci *t* i 



f*mfo5 c^ffert *tm fcfri «f v 

<4^ forte fortfos^pHT WS'safo 'S *te 3J#® 

*rtetc*rtel (solid) i fortfos^fa «rfa ^ stefte wtora *prte t 

*rfo?rl ^®)4 rtfo* "Vfsw 


‘tetrad i &rte1 *rfws fo^t *mw ^ *tefosl ^rtfo’fani 



wh i 4 f**ar dwtro crofts 

Ttf%*rara frofe ?tf*iP5 5 ? i 

f*Rtfatf5?J iTfW^’F 

froife* cto^i <ffferi f-$rc« <rofi> ^p f 2 » a tft«i &*tw 
Tt^t? *W«fN& Tff^Rt^ *T*^I ?t'3 I ^§* fTO ?tc3 ^nlw 

'*rt 1 %^T 3 csit*R n<*f <rf*n #s i <st <rt^^f5 4 *r ftfro 

^5 (^ '*T§^ ^st^i 'spfij Cl>ll ^fac«1 v 8 ^Ft^> 

«jw ^ftc® *rtf?F5 i OTtw faH*tfa*ife’t«i ^ nf^*rt#t 
wt fvriii *rtet®rj *tt*R i *jt# ^frotfc, distal #twrh? 
C* *PPI *$TOfa *T**Tfa (Tl^f^S <sft W ^If^nrt CW51 

#5, <7jtTO <ihiw TO^sts «|r.?it5R f^*i i <«$ Jfs^st? toi 
fTOtfrcs* *trow <ws TOTf* ""rtf^s 

«W 'STO’t^fa fltTO*M* 'TOT^S #fa5Rr *|f*5? Rt®? *tt'S?Tl TO* 

i 

I^tht if® «rftlwi f^ *1 topf Tf^s t%*?“t'$ ip ftf 
*rw f-yuo artful 4ifi> ?t*t? tsi *«rtfrofcl ^*rc? ^tk*i 

wz tfft strops ^5 itca c’ft^R *t* i Ttrocro ^*ioi ’ttsfS ml 
frfas i «fl$*f*nr cvfafS Tflfo to Rt*t* «it?r ciU 
fern tort to fsrfwfc fm i ^ wfro ctw, W»r « «ilSfa STW 

*t*f3 ftfro ' a J < ^ '^t* 5 * r t^r s i?f i 

. ^ *tfiwt?ra aim f% fattroi*, f* 

l 4f(ftTOt?r, f¥*FlfTOf* wHcto *1 4i*t*"#F5 

^ *t*t* cs&ts, ftatfrol^ c* czfem ct f**c* fare 

=rfc i 



■srtwN b-Ms* ffe far* 4 otmf**I 

qtflrffat* fctorN ^ >prart ^1 i ’rt'rfat f3ff% 

fwi b-«i»«> $fc sm* srrti **l »rtft* Grtf ^ipwwi 

src$1 fSppjfe srW **1 w* ra* *ictf »wn fw% *ro?ra *w 

aKstacro *pra Tft 9 itsgl l fcfl ftiMf sn$ i 



m cww 






































V 

Tffim atafowi 5 ? *fwti w to <7rKfesnr. 

1 <£& fSfffc* c*u *rfa3td Urtsitui atfwfc 3^*11 fc*i 

■tfaWWt <?TtklRr *rt#tCTT 5%^ *rtC^ I CW (Tube Railway)— 

trt^pi ate® &*k* 'srf^r vs a$'c*r caKlw *rt fwi tlvftit 

affaro qi 1 <stf% ataft atfwit *Ki 

Tt^ f*ffl 1 atfarfa ^ c^ta f^vif% prhtw *n fori 
as 1 to fSffoefn 4« finite ct ar*Re act> ai 1 
<*£? 'srfwt? <rfat?r w TOrf for ^rf*nrt an as 1 

^rfh^^sr fan ^ at$t?rte 

TO ffft &5tfo$ !fl af^T Stafa *TPV *rc«t Testate a^Tl 

toto a^s ai 1 to fjf% sts^i a'ssts stato*i artfsrc^ *rta[ at 
a statsl fcil atai a g re e s 1 


^8 

WT Tf*t$ ^tBI 

awl ^t*ds <4Sa torterft- 's '•rttafwt* <*tt* ^ ^tFl as t 

cartel's atsta c*rM *fc«i s*t*ps flu anri a^s 1 <*tstonr 

ctw catotal ao 1 wi $aforl <$m w fare as, al a^?r 

•*t*n? *ij^fli afe 1 i<w| 'wtaarc atc^ a^ <*1%si sis, <a 
^tla l PH I OfC*HJ fosi ^1t5 1 

ariat* *nr affai wfats %1 <wts si *ttaes & fas; vtvs 
^ttrefo n awl ftftiftri $?! cwi as 1 aw «rfn?i^a s^ fa’foit 



^PT 3Ft5l 


3t3i ct c<rftt3 33 carto ct ws aw? fiffort «rtw «rfotw* 
crc-t i (Tt^fsr $#r 3t«rt^ cat*ft3 w fafftf t «t*itfl tH* 

fiffvn c# i 

^rtwttafa *ra «l»i afirai gjfcri tftara osrtaf *l*i* ftffai 
w\ 3t% 3*%i cwl 33 i sttf* *nr % « at* c*5tt^l s?pi t?nrt3 
twi$3i fovfon ?»3Fte cW'Qirt 33 i wtc3 w W? 

3*31 331 

4«tt 3rtf**t3 303 4$ CWtPI3 <2f3t3 ^} nf33^ 

'sitf^tc^ i 4<ra 3® ^5 c«rftt3 ^t3«rW3 «wt* ^rfatwi 

Tl5l 33 I 

fttwPi ataas: attr, art&, nt*flt, c*5f#r, CN5t3tpr ^srtfw 

srW Wtef «t«f 3*f33l 43F 4^fB ^5tC33 4t5t* CT«3l 33 I 4^f& 
3® PTf3t3 «fC3tSf3 m **[, at3ft 'S C3TN C3t3l 33 I 4^ 

f¥rtf5 M ^3t3 3J3fl 'Slttf I ^t3t3 *t3 <|f%, *sf 
^33 *tFt3lf*| f*Wt3 & Wlt3 3fPl 3TtC*ri> fctrforl fW3l f*f*rH&W 
<*fa C3?tf ^3t3 33 43? f33^ 333t3 ( *T33 ^f33t3 *Tta ) 3&$ 

33 fWl ^ 35« 3t**l ^ ^ft33t3 f¥ft3 3C3I $tf^3l Cf«3l 

33 I 

. 333 Wll3 3fPI jf»[ 'S C$3 W(fw. 3331 3S%1 3t3 43? 

^nSI^ C5rft3 3t3l3 Wt *fP!3 3Jt*rj>1 ^5J$ CSftC3 
▼he? ffal «lW$ 3rf30S «rt^r I 4$ ^3ft3 ^5 ^1^1|3l ^tfat* 

'Sft’W ssfa 3*tlf 33, W 3ft^f ^3 I 4^ f¥ft* **[ WSM 
3331* 3^31 C*IPI fcf1 3tf33 3ff33l fwl <j^3l3 •tfiWt’S ^3 fW3t3 313^1 
Wfcf I 4^TC*f 3Pt*T? 3t5l 3^31 C*CT 33 33 W\ *rf33#3 3 s f33l 
3^ W\*r$ «t3 3^331 ^31 C*FTl 33 I 



*>* ^Ftfiwur q l ctfrfa 

*ra & ctra sn f^tist^n to fsrc$t$*t* «*w ^f% 

^®f c^M*r fcsffa? 5^rh^ i *riaj arlm , ?fe; vrtfro c^s- 

*Tfe ( Centrifugal) TOT <£$ *fW| TO *1135 i&V$ 



¥t*K5 fsRiJttTO W*t 

•rfrora csfe1 *fros «rtro; «rM%^ fasws awl*! sfttf 

▼tro totti i 

* TO f*f*rfa TOO - f^w C^ f*[*t1 «tf$ CTOt 

Tjrfat* TOftro toi i ^ *twf»r orl& f^Thr *c«u *rTRnri 





c?n tfauw 


"festt* ^sm eerie? 3? i 41 ^ '$ffaw? wi ^t*ps 's 
^tnc?? ^fwi^ln f$foit?i nf^re 5i? i ?fw^1*i aslft fnnt? 

^?r ?i «rw? t%fr*i$?i nffess <11? ^i, f^i fes-i? sfwtsfif ffint? 

f^c? c?cn ?tf?? ^n tnntre fsrci i sstst? n? fe^i? 

4*f& spi fan & ®pr nits? ?t?i ?t? i <*fercn ^twfa ^t% 
^r?^1e? ^ ^t5i's fsrcst^t? ?jwi stestn* i <*tesm ^in 
^in® fw>5 sfl, f?f$ ?Ftnr.^? ^f??i m i? ^ ?5tf5?t? 'e 
l^tst^rf? w cat’ll fsr’^wfe? free?? ^itor? osrt? cwnttnt? ^c?tet 

sri nts?f? ^Inro? ^tg <itre i 


\<t 

OZ*\ OT? 


^ ^TC9 5t^ <PTPJl ??? ^f ??1 <®rff??t? C^5t? stiff 

‘wt? ?*?1 ?1t^® i ?$? nr.«i cw^n cspi c?1?l ^ nf?*rh ?«prte $lft?i 
»te?i ?ttre ?1c? i cT^m *iwt ?^?^si ^srff ?t? fee**?*# # wim 

«rfts? ?nefc? &&t *nf%?i ^?i? ^n? f??i ^rtft? 5t^i 5f*t?i? ?t^i 

?*f??i cm csr c? c?i®i <j if??tc < i m ^ifsrai *fe$\ *rtere 

me? i in* #lw «n$?rr F'S'si *rtesf*iw cartel? mfte© 

^t??1 'S ^TftefTTfaS? *$F5 wrl fsRP^ sift? ?1C? 

Wfft?1? ^1 ?R|1 ^ | 

3m: C??1 '©Iff $tlft'®f®I? 51^1? 5lC? s& *t?l 

tel? I 'Sl^l $? ?*f??t? Wi? fen? cartel? *rte *ff ?1 



Off's’ll #1 I *f«t f? « ?\f\ #J fot *it#fo Ffal 

s%® <?rW? *rt® CTt'yi fnf^i n<t stf^ii ftFi *rw srtfari nf^s i 
^ *rtffa i ^rc«*r 5t^i *tf«rat* 

fta vn *w **i #i i ■ (*feic*f •rt*ri '5Rs^«rt ^ ffal 
wlfrt cm *rtei *rq ftfa® ^rtoi i #*rft om:«ra '®rtfw 

'*TftW^1 ^lf®RR CTO*f % ( William Jessop ) I 

^rtw 'sift cwtft Rfa ws ffarta <3 cwf«f *ff$i 

«tf%9f«f cwm 'sm mww i f^rte® <$$ *w ’qnM* 

»»srf^f cro *itft t^rhw if&o® *rtnr i 

*IM* ^ffTSl TOtTO ?S?mr «tlfhr *tf® ^tfijR « CTtVt* * 

TO to *f*ro nfvs *rt% i tTO ^ ?tft* «rt® 5^5 
wn $%TO sw ^ «r dtfNi cTO*rt? sw TOfa »rfirer TOfti sr**i 
t^ostvi, fti <*& mm nfore to* *ifinc#*rt$ 
frtTOTO csil we tot ** srft i 

4t «tf%5R CsfeU «M*f *TOTO **» ( Cugnot ) SftCT »*PRR 

TOft i <4® ^rffivtara *h #i TOtff filfte i $W* fTOr® 
^f«H *iw ffift® gfito <4^f& «ttfta TOt *rtef; artfhifr n%i to/ 

^flRfSl TOttTO (boiler) *tfl>*1 TO <W *FWrf*T <?Tt* TOW® TOt 

*to51 to f^ ciw ^TOtTO* »*ra Sfefo ^raffr wtc* ®l*rt 
^ #1 I * fctCTt TO ®ttTO f^Wl ! 

®tTO TO ( Richard Trevithick ) !flCT ‘A’? ?fftv 

^f'S’TO ( Cornwall ) 4^5 tf«R 4^? ^fl 

rivQW =1^1 %1 5W5f 1 «wsrilf>iiM 

«ff%SR ^TlftftCT ^*lt? ^ C^t^f OT<rftn ^ I 
bfwu wt? isw ^Htw fitcfrt’t tnra 



a*r torw? «pwi 


ne 


to??% *t ?1 ?toR I tot? to ^ fSc^T^ (George Stephenson) j 

4?to wto wrl to? 3^1? wW fto i fc«Mc? 1%f=f *wto 
i tot? wtfoum m frit? faf <?i?t •fste ftoro ntm 
to i c?*to to ^5i to Tt^'e ®tttT cpitorsi #5 sri r 
toitor 1%far *rf rattsi fcto® ^ *n*n (tofto tot®* I 4' 
to?e c# ffa ?%r srf 1 fVffSR c?to «rtf?to *1? fto <3* wit? 
tore frrfto 5 R toi mfiRtoc® st^ft *rttow 1 witto? toc? 
tow? totwt wjI ctorl ?t cto toft st®, to tow wit 

fto? ®tw fto ^itr 1 

*rt$ft w*w?» f®« t®ft 3Ftf%r cto tore? ?1 1 aft? fto 
ctore nt^TR, cw to?1 ?Ht? to 1 ? tot Ttw ?*?ft toe® 
to? 1 awn: fto tot? ?wi to to? Bttoto ®t? 
tow? 1 

4®f?W ftof? ^1 *ttf?FR I fto ffa? 5t^lt 
tore? «3?* Wf5 <7!ton$1 fto?t? R® 4ft ftot?*? tolftt? tore 

■rttoR 1 <st tot® <ti?i >s to fnf??t? $ftrre ?to? to tot 
‘ l wto«n to ?t® 1 to ftw ??t to ?1 totre r* 
ftotfre? 1 

«rh*iw w's arf^Rttr f*f tot sritto sito toai tot? c?n 
torart? tow 1 wi tow fttore sftttre c? wt to fto *wt 
tow?, <toto 3 ? to?i f®f? tow* tow? tonwisri to 
®?tto?i 

>*•>« $trentfttfti tow?f«f? r^swh town 1 tonutPimt 
$ttof to to? *tfw to?l ctorto ?wl tot fan? 1 tow 
•» to?t? toto? Rto, ?o? wto* to wit? Rto?? ® ®to to i 



■n* Tlfafanfnfasfa 

^jtIcsri afa ’ffattnn *rartfa fart faf»t ^ RffliR s <*& wmnr 
•RJFt® ^flR fatfa ^fk?R I 

«OT tfaw 5fC*TS fafa Rl I fafa 

■'sit* <4^f5 ^ftR fa#t*l *fwR i *i?f ^rft 

**ff*5*r \5tnstwn ( Durham ) «lfa®fa StF£ npfal WTi TO* 

^srifarfn *w cn*m srsr® ^Ffarl? a^tn tsfo wn i fafa astnfl* 

’Sfa 5 ® *rfarl \5t^far*^C=T ( Darlington ) fc*ffa® ^FR <SV «T3fa 
-^tfaT ^Ffanfa fafa «fa *farrfa?R $fafa *ffa® CW’fj ^fa*R I 

fafa iflffanr fatfSf <S<F 5f53f «PSfa <SV fa ^vS^nfa 

f^rrsTsT ( Mr. Edward Pease ) fan^ ^nfa® ^Ifa, fa f*K «Wtf 
.Sf n^n a«rfa n^^ftnn *ict fafjff ^fa®R i 

fauspir *m?i® fawf?n fan fas fcfal ntn nfari 

V s 

( New Castle ) ^ ^fa?R I nfavg C*lCT, ^ 

^Ffaiftsrtt *ff5jt^ am ^fiR franfafa ^fa«fR1 I 

*1+®1 I a*R sfaR ‘esrft^Fftsrt*^ (Locomotion) fafa 5 ® 

zm i $5fa «ttffafae fafar® I fan *t*i *it*t c’TC’fon >w« «t: 
<4$ sj^ *m ‘c^tc^p rc5rf*rR J ' ^®t?fa Mtff'Qfan 5 a<R fttfan »fart 

jjtfcn i -Jit "sjfa^n affafa flsfal ^tn ^farffapR $t5tfa*fn «at ^ 

tMh "Stfa^Rfa to*? ntfa fasfa fa*i =rt i 

‘c ^ rtcn s 1l:5r^ - liRn , fa^R ^ *rrfa *rt#t ^fanl ctost: 
farsrn nfa^fRfa spsi tfaR fa^ Ff*ifa<rfa «f^® ^ts^R i 

atft-^far® ^n cn*r§Rfa ^rfaf® *fari nifa c^T^f ®fa?R i 
<&& fatfa w®l 5JW1 affafa sfgr cn^fawn $1 atcf Rtffarl Jirfafa*! i 
^slfa«r» §?rfa« ^*rls nnfa:® fa^fafa^ ^ i « wrtartft 
^faiRn >p^«) ^rfa *r^fai w sffrre *rtfa^ nfam «w« i 



cm 5 fW 1 


1 * 

<*rsrtorf?tre 1fvs\ ’ttft i apH: *rt®taf»r 

Sfare 5fe WJ ffifaS '«JtW W *ROT5 ®R«1 CT ^Jf^ 
^tet* stfl I HrWSf? *ffW *rfaf W ft*f I 

w cw*rc«f ctM^ *rt?fa b»r %f% *ite ^ira% i 

stfa wra *ct f«ret**t?T '8 qrtsusfctara w# cw*m* 
» 

*1%44| ’lift fetfsRfa IfiR «NT5 ^Ffinit ■ %fa ^ «fftr 



# Iwra 'w& 

^ 3tsrfr <$?rcrf? ctMH ^'faepw l #PP»R f?t'rh3r 
( Rocket) 5rt^ $f«rc fcsJtft 4$ *Tte 







lb- 

^rfww i $t5ta ^ ^irs *itow i 

<3mc«ni ^*r* fwi #5«F*rta gfsjre sfare ‘to^ ft^pra Hftefa 

* 

*ft*i 5*i>t5 *• h^t cto *« *rt^f *w ^riwhn 5Ffw i <?r ^n i«fepr 

* 

CTO *r?ra ^rf^<fr 5rf*rt? %r; tf%*$p6 5Tt*rfa c^ 

'CHPTS srt| i 

CHO* «ft?«11 ff*I £to?«r cro *rtffa OTtwft faitfi *&re 

Htfro sfl am tr ^ #n Hal H^a i f¥s CTlwr HH5 «i farta 

^f*rcta *rtat f^?R sri i ^ ?m 's 5 rf*% ^ 

tfrttwnr to vito ^ c*rni«f5 «rp#si #r i 


(7B(1 

nf^ wi i a*fro *tfsF aw $f% *rhr i 

»tf^ ^fro 'e *kw ^fwi aHw fc$tw Hfcttre > 

-Ha i ifef to ntfal Hfrt^ri 9TS51 ^tft^tnra c«t& #Ht 
afrot R?r i #srfr w»1 <£& am *fei 9|%l fcfala «*m 
^artraftn a wt®f to ^ arttf* ^*1—aHfr n%a h«ri i 
a*fc£ c*Ffo aHffa srr«rm at*% 

toi c*ff*ratfFf ari>, fro & to 3 f?ral H&t^ata frf^rs cs&l 

< 

*I«R ^:<R C®v?{ '85l| ( James Watt) TOtflffs I 

aHfa TO5 cHtM^ ffcaft w cwfare Hwi TO i w W4— 

ftt, <sft«rta W1 fljfsl ^®tcn HsTO 55 I *3 atTOTta, <ifc * 



c^rsn 

Ttw Ttw 33 i *5 W—prfwrt, 4$f&3 a rWiq 

’5^5 *Mt* *rfa i 
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▼tfamnr 3W^ftr 


lr* 


tft3 5’§Wt«l fMJ ( Fire box ) WTl 'St*T 

*?H tot ! <*& ^rcn 33 fkw <rWs ftt's wrt? oilfr 

$*3t®fa %5 itffl* *tft3l 3fa^® 3^» «rfc* I '*ftfP®3 <43*ffr 

ccfl» T*ff5 5 %i artw *rm wn c«f$3i 33 i fwan > Tft 

ft^rhri «w * ftfes Tfa i ^fafess c«f t3i *1 3ift3i 

3^31 3tt3t3 «*wfei fwft 3ft <f 1 

*s, 3Wte 

3#3tw t3t3 forf$ 3t3fts 1 *jr.33 531 3551*11 *pre 

3Tf«ct?i«i *ita& 3f®1 t3tre 3H 9 tft3i3 stfaft *tft*t3 tot *h 

*$etwp\ 'St*! *ft<r 1 C3*t3 iswtra slfaftre* 3 ft 'sin «itftPt» 

373^1 3?te *ft3l 3t3 ^st3l ?3t3 55 TO 3TOt m 3tc**! *ff3 < T3 
3§C3 <43“ 33 ^1^ »rtfTO I CT3W 3'#*lft3 

^tf& 'SRPT ft^S 5 3*31 ftirtC^ I '5133 ^v*\ wun *J«f «Tfe* I 

ftft? TO3 W3*3$f3 5TC33 33# 3t<3 I <4^ TO5 #3C33 TO*f 33CS 
'qfafim #*ra $fro5 «ift3*1 ^nc33 flprftai 3fre m 3*^# *&$*> 
333*133 3C3T 3tft3l 3ft3 <43° 3ti?*t *ff33^ 3*31 «lt3t3 W^f5 ^3 
ft*1 3r3*fft31 <2ft3"t 3*f33l OTItai *i< 3^3 I <4? 3T3^t3 TWtfc 
JTjff 3C3I 3t3*t3 33*3 ftwt 35t*f *ft3 I f5C313 « « •■ 

ftf^s toi 3t«*i*rfc253 33«f3 'siftif^ arms, i «ftfes 

TO 1 !®! ^3*ft3f I » ^ft^S Tt3 v 3t**t <43° °> ft#f5 33 ft*1 ^TtC^ 

\ 

3tC3( %53 m «TC3tSR 3^3> 3fC33 frfa 3tS$ 3rfWl 3TO1 33 1 

< 

#*ft3 C3 ft? CTWfl 3?3 §31 T\% 3ES3, C3^33 $l#3 C3313 

1 



oOfoocoo cool 


coOo co*to oMtofcos £p wf»i? w fan 'srfir^s ^5 Mir fool 
«tCO*t 0^ 40* OCO =T^T ftf 00 *lfo3R orfool fN* foil *np foOi 
Otfto 3^5 OftOF I OOMO WtG5 ^fool OftO 5 , OCO ®rO 5W* 

Mtfooto oMfo Mfooi otM ofo*r® 30 1 



**, fofowrt* ^°*t 

*: ^ «(«■( OMOfo ^foOCOO Wl Ofafl M*tO OtfijTO 

OtOT 30 I ^ fsCOO 1 OCO OMOtO 3$C5 O'M tr foof® ^fso© 

Mfool eicoo oco 1 Moto 00 *» fsfo® 30 COM Olfol $ 3?o 
4 fsfo® fofostcoo OCOT coco SlCOO oco I ^ fofostcoo OCOJ 8 

fgfov® 40# 5tofo (ilOR’StCO $rfT>1 OtC^ CO ^1 OtMO 5tC0 
fofostCOO OCOT Mofcotol OsfOC'S OtCO ; ^05 ^§3fO 40 focfco OMOtfot 
fcftO OtO fol O00 fods OltOtO OO Oto Ol I 4^ otofoo ( Piston ) 

*1 oo fodr ^-fofos 4ofi> wos o*^ 5 Mci i otMo cfato ooo fo^f5 

orfatcotol OCO, ^®00 fofl 400t0 fofostcoo Olf^CO OlO 40° 0*roto 





\r* 




4IW1 TO I ««to TO > fBf%5 

fW ( Fly Wheel) * f&fts <srtw* ^rt^tc^rr >Wft C^5f ^5 
«rtre i ^ FfatfSa \fcra =rftl ’or Ffattsi ^tft*r?i =rW TO? 
whrtfl to i 

«mta *tw * f&fts fafwloi $oti ^ffai 

fafofa* ^rtfroa ffc* dfe «rtr* i <$to <*ttf ca f*ifcra 

<Wtfe* ?#5 to* tf'afB'S tHTO ff&Sl CTO TO TO TO <H^f5 
b- fpf^s TO CTO TO I ?TO TO® <4^ 

5»ns TOti> 3rffrl TO^: i wfi> f%ro <2jca*r TOpt & TOBfB wlf^ni 








&y •• *•• fff/fimt 

1^>wffl| 
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g»l;U ll ;i! i l||!l!ll!IJ 

iiiiiiiiiiiiiiiiiiimijMiiJM 


• 5 # fsfcs w &tn*1 to gw i ^ TO^TO flw TOfa 
1 %f>rotc* 4 tPrt ^ftor ^fs 555 TO^ 1 *wsi c*Hpj & ^TOfB farfos 
d *» fs%$ ^«ifB to *%i cto in 35 ft grants 1 w <*£ 
TOatfa & g § f»rf»wtni «tc?r*r to iw f»iN 5 w fatfte 
fro cifro «ti^i $to wr fttoafe cro f®ro «m 












<?rai 


■ to <w cro Ttfei ^rfcJT i wflta 

^*rfcf& w to to ’rtfaw fro 3%i ^tf»nn * f5fry$ 

• qjtft t^1 CW OPR vra ^fS TO TOT I 

«fl^Kn ^tPfl 3TtCfC*H <Wt*fi>C* «MT *f"6K TOt^Tf 4^f5 3Ft$- 

*$n toI^cto 1 sH-^pra to srTO* toif«w-*i1% 

( Lineal motion ) 1 $f*|-’lf$C ! 5 ( circular motion ) *ff?( s r$ 

iPTfa 'SlFf 'S CTO TO ^.U TOTFIJ Wfa *t«f 

•JtOTl *t* I 


\% 

^fr® ca*m 

<*Tf^Y*Wl»l *rts* ^fet* 3l3l SftTfTOS TO ^i\Ua 

^tfihd *r«t i 's sj^tTOres to^ fters fw# 

t 

^5* TOK *fft55 *ftt I TOSS 4 SR'S TtW srtffa 9 rw 

wfTO *it«n Tto i fWt « *rtul $rora tot ^g*rhi nro 

*rTO »• srtt^ifH ^s*r *r«t %i ^tal <5i*rcpi *rtw 

TO to* f&* c^rfro *rt« 5 i Tft i ^ ^f& *im* 

• • 

^5 TOt®? tftftsl to TOral fortes i cwrc*r TOI ^tfSrrl 
croi, 5t*rtt « TO ^ froi sftfan *f«r ftTO 3*1 ^ i 
TOta *r* TOra §*ra «rtf& c?%1 TOTOtf* ^fro TOrai 

otsth ^ i <«fcpr ^ 9 rto stcror *\*s 

9 *n* f*»i sn i 





tr| 

«nct to# cs*m fSrtftt ^ffiprhr w ^tfiwnnrt vwt 
kto w*f *W fNt*i to^ i tortor ^ c^M»i ^stto 
^sto *w toU afortro 1 

ctot*T &£l<R TOR *T|^ ^R*f ( Marc Isambad 

Brunei) to ^ Wfe Ttfap I 4$ C^H*I Wto fefR 

c^ s<fhf vicwr ^ ^sw *w tot«i tor «w ^' €p 
tos wi fftu ttfi»si top n*f spr*r tor 1 

1 *|tr« TO* *Jptf TOST M spp CTtCTHI <(P f^T, *TP 

to *• to 1 c^a^!9i «rfr •»*• ton 1 to,. 

TO TO'to to, Pto yi, tot®? thrift totP*( to to 

«rfHp effort CT^rtra cto*a to (SF 5 ® atfroi 5%tt^ 1 fto 

»t*f v^p cto *nh s^ffrs to&tow totto to 1 to 's *cp 
fto Ws ?«to tow cmc^ totto ^Pto ajfroi 

<S<?6 toi to&P crfto to ^fto toPP sfP i toP to 
cm mto aito reap cww cto to fetf^ral fto *rtfto 1 
•for toP to to ^t^t?r arrows reap capp to $fro* ^^r?f 

*!*! 1 

*i<r to** slap to %p 6* afK nwft fwi apraSto awP 

<?Tp toPP «|pFP 5 W 5 TO toto e toto top 

to to *fcai cto 5toi *vm a$si »rtffa 1 ss*r ctoto 
|H to to* ftw *«Prct to I ^ 1 

«WCT to *tfi>ai cm* tou #5 i ^ top srtto to 

*ftto 4 ^*v srffS toil fwi *w 1 

to w *rc<it to 5T^r TOcat tfiw to ^ ^ to’ 



\A *\ 


v/ 


'fwi c*m«t 



i ^nrfa *i* frofi nf^* <2f5»rc 
^IjM^ ^if% i 

’ffarfa iftfan'S ^ 

^f% Titf^s ^'S!rt?r a° ^ 'f-ftt* erfa *»• srtt?i c?w faf’fo' 

i ^ 59 f n^wPre ^*fJ ftfo* ^f5t fcftfr <*ftw ■>* 

^1t*i i 



3iCTSl S’ttOI ^f5l *$CK5 


^srtra ^itf?[« reHc^ra *«ri ^f*rc i «Mw ■ ^fasfc* 

^r$ Jl^pfS ••^’t ^Ftfel h i b-oifto *R»t <pfayl 

^*|flS srlf^fff *W ’Hi H I Q$ *tW f®T*X ( Lift ) ^Tf^t^I 

=rtf*nn srfrorl eterfaR ¥5 ’Ftfcre *tw toi ct ^ ^ 










'e ’tt%l ^ fsnrt*^ ^51 #5, <?\ wt 

ljr55l Csitfej (TTlfta ^59T *M SlWl C«T85l I srfn *Ht 

$5*5! $*3l nt^'QpT twl 3|tf&5l ftftvS (?Ft5t5 §WM*I uQ^ 

^w?*! CTi5t5 =rc*i ’ff?^ 55 j «m srtui aft—sprowi f^nm c^rN 

31 5^51 *m*\ I C*lt5t5 >Rt3 5 ltC 9 f ^tfet 'S clffl 3*31 I 

>rW^ Ttfcl 5^t <2tC5t$r333 <?lt5t5 

^S ^t5 43# ff^Sl fWl 3#l 3R*t: 3t5t^5 «lt£3R I 

4$ P C*Tt5t* 3C?!3 *rc«rr «ttf*5l 3fC53l 3# 43* 

am: *rq 5fre *rfc^R i 4^*r aF33^3t3 3t?ni ^tfwl 

m 

3 S #51 3iC3»J 3tt53 3^eW cfcft 3ffa s©*m fwl 3t5[t33 tt^t 
*f«t f3*fft TO3 i 

4^ ^ C*!t5t5 =TC^r§T 3$«fTO 3tf33 5t5tCf I 

aj'GWS ^Wt 4*tS*l 5# *ltOT| 5t5 i «flfcpf WT <?Tf5t3 3C35 
3# 3 s tl>1 Z3p «ftC^s I 4$ 53# 'eif^T C3C*t 3tf& 3Ftf&5l *f«t 

3*#re TtfipF *tfw*r ^ 43*s> drf*i3i cw's^ri 55 

43* f*f^C35 ff<U? ’j^f'FS ^*ftt3 §3*31 §3*31 <?il5l3 *Tfa <5Jtf&5t 
fWl 3*#C3F ftf 3*31 5.5 I 

4*#*I Sttffo TO ^SffJ 31 3t^t5 4^3i*f 3T3^1 W5 i C5 TO 
3tf*I> ft^5 5l *ft3C33 §f? -p tt'®5l 5t5, C3 TO 3tfi> 3*tfifo5 ^jfifos 
5^t* C^tro #§3l effsprfwq* #33 f<rn 5tc^s *ftC3 43* 3*#1 ^g*f 
*f<3 TO «f33l ait5in ^C5 ^ 45 s cVl'*t®T 

■?Rl1 55 I ^5 f%|% ?ftf«l5t5 W C55in C^5fCn ^5^ 5ft*f 

• 5lf <lf55l fW5l =*fT? m ffi-US C?S51 55 31, (?\t^ 

>T35 m«I ^f55s V\Z*\ <\-\\ <Tt**i 5F%(5 515^1 4^|P1 CTO 

VTI 55 l 



ow*w 


C^NtS ^<5* *tM ^55 ffa ^5 ^FtfSTO «rtw ^Rl W I 

sststa *nr ft* sire ^tta *ifi5ra sttw wtfSpri *1fimcml f^rs 
^ i *t®r*t*i ^rasu *ra ft* 

*tre *tfe *tte Otto'S ft** 5 ! ^ ; fj<*> $t&) 4* 

Ttwt *rtf*ral ftPre m i 

» 

*r*ra ^TO* ^ttftePi TO*t*s c^ stem's c**i *rft*ta 

*tfm* i ’tt^t c*ft <&to *tfro *tt§ta wtePr 

*1*rft tPrai Pi<tf srtdftftc^ ^lu srtfsra'fa *w *fwi era i raral 
c^rt^n '<i m **i *itc$« *rt?fa ft* ^*f5 s^tre* §*f* 

4 

ftw* *(3l i 

=wnra cs Ttw *ttfe fB^ cipiTO* <&*r *rre?rt c^ 

*fW3 C8»R $*rsr <4*tt »RrNt ^tCTf* Pwi ( Searchlight) 

*tfs<n Tfiftfratc* *wfc* *w crarfo i c*to *ic*ra 

ck"R *f#to© <£tc*t *fwl w Tftrra fi>f*& c*ph i 

(WR (TTtC* f&f*fc f^^<T To Sfl I 4tf* <&TO fl>f*fc fem 

«f» TOWBt <13! *t? *<lfa *tCW 1 (Tit ^ frt*1 ftt?lt TO* 

* fcfafr's *rf* *m\ c*n* *its*i *ti i *t$t* n<i ftro s*r® prhiw 
’ll frot f*|>TO* 5 ;wj ^ *11 sit spirit <&TO c*fWft *1* I 

cIto to* ftfafe* *i? *ra ct«i *rt'sui *fa i «rt* ctc*i f*si stc* 
f*«ttft c^i§ c^t§ «ttt* i. cw <&»ft«Pi **, *ifwt*» *\fxm 
* «rot* ^t»it*r ftfft*, *H#t«Pr8 *\nt«*u «"1*1 'Q 
st*i ***i s *nt *tc« fro f5^ clnw sdtat to ^ C*R 
*jjp# srt*t*t*1c^ «ttPm *t?rtft i cn*H?ra ^i^Tft 

Pr»n i 4t wP? cwto 

5Tl§^ ^pl?r| qSI ^ | 



artfa^fcaa a-fttsfa 


b’b* 


*••• *lt^ffaatfat W tfcflKS I i»sf5 
cfc"iw fBf*ra=fc's vt fS fa-rfa 5»re c*rf*rft ^faala atartf^tca 5 
*ft3t®i<jat ftro ^*tta «fb«1 attract ^na ^© 
srfat^al facascf i #H nvf 'a ds»R«f®ra ^ »>,«»• fa^ft atl%a 

aw ?a 5?i ca cntc^ *rt®1*i s^tca^ai ^farecs i 
<*& csm^fii ^rapa atfaata ^^faata at$atf*r 

acss felf=ra1 »i^ai fa^asat^ cat*rfa causal i 



ervsa csfatajt*! catg ^rfacaa atcfaatff aalfla aa 


ca^ta c^l ^frt al fac'ta cart*? ^*ra a*ra atafta f®® atus 
^<j5? «rt% c<re '«r®a ^arf5 arfaal dM ^frs i <*w c’tt^taH 

( Golders Green ) sita^ W v®» • • •»• ° ^ *ft?t 

-« 

srtca al aftfc i 


v 



































c**m ** 

^ fktfa ’ttotspjjfa «lfo ¥rtlli» fW[ 'tfoS 
*rfcm w ms i <nt Wt tovrtR stMfa «rnr 
$ * • 0 * ^1 | 

m c*Hi?i ^*rft ^ <w *rtft FfattTfo m Ffacws snstsR 

WW ^CS 5(1 1 *Pnn *rtar Stfkl ( Switch ) ^IWCTI 

<7f *ppi Ttfr 4 <r stfsnrfjns ^fks *ftra i ^ *m 
*rw c^ri^Jt 5 ! c*it£ (G. P O.) %fa ^fkrl otPw *iwni 
TOJ *$F5 TO tfFPTOfa ntt<*i w** CT CRtT^J 

^5i *rfc^ fosi vw TOt* 4^ffr c^tS f5^ csfi wr i 
^9? Gtetsi cro srfii fac^cra *rtrt»i 4*f& f&^ an*w 

( Tube Railway ) fttfh *fwfc^ I «TtW Cfft I ^ 

to stro faseforfeR i cfoica ^tft'sfe *ttof*i 
*r< *firai crofl ??r, sfowj w fcn cnrf%c®i «rwtsi 
Sl^ll CTt C&ICTO srfattal sfciil 'STfTftl sitffttfsTO ^OTf 

sks c?ssi i ifepr wft to f?r to A c*rc srt$wu ^to 

C5^=n sit® *fkrfo 51 



Hr 

m aw Mt«t 

^faTO 5 * i « to w c^fapra eitTOt, *tfa*t? <r to crfem 
■ c^*R ^f?ral $*fa *ro c®1ph i 

*rt«rf?i«t$: *rfofoi to ^pi, sr»i: ss i 

*n *t#5 fw ^ #rai to ^rhft^ &i *w '®'5 

to toi f^i cw *w* Tfstl fcfret ^TO^» *rfti *rfasci, 
cw^i Tffsm <iw ^ ^itra *it#t §to retprc i 

?fa«l <TOfwt<l TO ^IlTO'SPTfol ( Callao-oroya ) 

aw TO#* w <sm ^ cVhPf ^n ^ i nfcm 
§TO «rtsl nro ah ^i>, sitter atom's ^ ^fc» 

TO i afro aft to ofaro TOl ntf*a i 
omro ^f5 c**i ?it^?i to ^ TO TO* TOI w \ 

TO* JTf^TO <4**$ Fftt* ( clogwheel) *1*^1 TO I 

TO <tt#5J TO ,^fkt* *1 TO*t* W TO* fftfrap (clogwheel) 
♦fTO TO* *tTO TOTOfl ## **E* I cTOlt** Rack 
and pinion C^H®T *Pf I 

^rotro <®ro TO®* TO $st* fctTO *® *$ ’ft#®! c**m 
tom &h*\ ***1 33 TO i *j*$ *nropi ftore 

1=rat*fw i 

4$m frrto ^tfas ?«#* *rf#5T <ro *TO *TO#* ^ 
*w*f ^prtl if**l ^fct* *1 w *rfffot* mt®R ** # i 



*r\5&5T ca»m 



















« -f % t# Nf w« W K/ \ 


aW§f* 


ww** 


^rtot'8-Wfol WN cwft faf/l ( Henry Meiggs ) 5tfCT 
'SVfa nfa^SHl I ««t *IWI «m 4^»t$ 5)tt®f 

<Tt5l *W JTfnei #5RS 5f*jH ftstts I ^ <Tt#5J 3?fa 

*tji tffan, caFht* <ri *rw? c^f ^firai *r«i ^11 i <«l *r«t 

i*® $<SJ W «• TttPW W *«fi> Ttfitas I 

^ *ro ^tte srlPi fi fWti ac«nre 'qfw 

■ffcarfarttfc wfa self's 9 ! i <fl! 4^f8 fror stret *n:«ra 

^ST5t? ffa*f1 *?f%ca i 

*fWT ^ 5^5 5fl flc^t fsj^ *ltapt $fo¥l 'S 

^■BlCT arTflt C*tC*R I *IW3 W Sits frb-^ sn^f staftl <1W 

^tf«9f *n&©^ artaj ^a,^o« ^fS?nc^ i 's^ft ^tfa’tnra wfq- 

f^I?I *f* TfBf f^I I 

ThFfa *ra ^ '8¥t«t ^tfif’fa 4$ *pt*f 5 i w l c f v.*R i ^ 

*R«!3 CR cfc^R *pfej 4 © tr.56 Cn C*HtCT fatt 3 ! ^itt© 

tr*fttC5 ^r i uQt , sraa ^115^ «*re *rte*,l ci ^ *tsf 


%1 arfiri *r?5 i 


^rta <n^fi> fairto c? ; iiw awi #f ’w i arfaw ^tCTfiwto 
'srtsnsHM^ s fH*i aiwianra artw ©rtfes? ’tffoarfal i <n$ ■#© 
arm ^55 fitwra fan ca*m *fa\ atwhr , «rlfrrttoF * «wi* 
anW^raici Ttetrte <4*w arfsi fan 'arfrhr i 

4fapqi rta opi*Mt ^$ai aiww *TN i ^ <r®i- 

*M art® ©Tt5t^ ffc S'S'Sl ( Narrow Gauge ) I OPI *RWI V8*\V\ 
>*,*38 ffe &6 ^BWCn I CW CWIPB 

^«,^.A» ^5 ^c?5, &§5 *rt , TMl 5 t I 



*!» 

f® ^<41 *rfptf i ^ft^ss srf^. 

*rta< < 4 tsp? 1 %l « < 4 tw? tFtrea ^ c§t§ c$t$ <j*ift*$t«l 

vs ^ stffa *i*\ tfNI n i 

*rtwt*i ^tf%*nf% fiit* <*re ^af® ?m% staler « stft ®rft*f 
stai c^i!?i, ^t%*i afan c#nii fwi 

^tfa^aai <$fffi><i (fjf^ ^onf& <w «tw ftHft*! ^firai ffas 

*ftW CT <^f*l ef^fl %1 C^t^^ltfggl vfj^s^t *nf *jpq 

♦rfa 8 ^ sa i 

fasrfa < 4 fopr ^ ssf® wfo qfa *1 ?rt%l 

wfwt^ <ifi fctfH *ai w states i *fta $t *rft$ f®f% 

’ftfari ^rtfwia nfaa^l ^sjatai ^taa-frla ft^wfoa ^ 
wtiPr *fl^ *Hfart ^ftfaal ntai ftal aaj^?i f^rftsi of'sai 

r 

W i W %tPRI afttSf* C4 Ca'fa'S iflPt 4^$ ^ ^ ^1 I fal 

w 4 at fa 5 % mattai vifiraara <$$ ?rt^t¥ 

*ftw faata c^l 4 ai c^i t *rfatwa ^ts'sta ^$st «a?r <s$ frfaR 
fafafa ^tRt? i 

Wt c*t-ot *&«ra »wt ®ttaa ^t*s*f 4 ft nttf? faai nt?, 
c^mi *rfasa f%fa «rf®*ta jy a^faai ^tftos as i ®tata aia $$' 

nts ate® ^laafala fSrpfa *fpra wt«ft *ft«H «j|to as i c®rfat* 

{wtefaw ’ftfaata *isa ft* Ttw ffaai afaats «w ^ aft® ^a 
' ^ ^ *faai C3p«i «w afrat as%i »ftw as i 



N^WVn rv. <V>^WVWSAA^/\y\rt/\«.^vA/s-< vs .^,y,,, N „,,, x ,, M ,, , , ... . , s , y> 

<ap*f^f®r stfHifl srtets? ^1 <?fol 5^5 *l*f ^f%si ^ <3^3 

§*Tfojf»i aRt^rlft it* ^f»ral «o *tf*«rc?Ri1 if 'frfSjc* 

*^ p t^ CTt*^ ttf5?n 1 ifltsc’t ^®rf5 appt: 

W *ra 1 

’ftfarfa wr Gmft *tjwi- f<t*rtera *rN »rt|pi wl 
*1ro *ttc?f 1 1 *f»rfihf *ic* Tft^ GJK«nj site's *at>nt ^r$ 
*fft* 1 *tfrfi> *fr<?n c*t^ sit*? o^f^ic* ip *tl^5i *fc«[ sfffa *rfo$ 
Iwr^i , «rfti $$ 4<t? w : ^?n c^f^rat 5 ff5rf®t%5 

**l w 1 



531 fwj 1 ^ 5? ^15 *?a 5 ^fr«*n «rni«??rec$ 



*5 fa* 1 5t ^ qta $tc? napni ^c®cf 











Z^WAW-ll 


ffeaj i <jpnj fasifa 5«wtt ®*fii csrfsTsr ^t»rc«fsi ^jrarrtsi 
fwsi “sft^i *$Fscs i 4$ ntpra *wii> 


IdlM 


WMWfAVIM 


mwmm 


ffeuR i jpfii* *m6 Ji^tn *p»ft ^itcmi 
































ffttrofro cm c ; itfwft8 wt i 

fws wra ^ <$# «ftrN ^nr #5, 

csrtoi frfri ^fes sfcft ^ i 

a srfwfr ^rtifttfifa mi^Rf *rfol*rfa 9 r, fctfffafo 

catroft* ^ >* Rfw ^1 qtc*i 4* <ir# qtfti* 

«wifw crfas ate* i *rfotw: 4«ta cat«niffti w > * ^ 

RWfal W i * fa ^Tl «lt^ I C$tl> CTtWt*l w w wto 
9r i ftcw fiwi *pra to prt^ift 

cstorniwi 

^ to# catcto w ^sm #rai * fwl 
caftcn p9i#!j RiTOt®rett fi# <atw?#* ^ 

ttfa# «t%i Tfrr #51 35 # w *rfait<i ^19f i 

<flt fan# GTtf 5# m aWfafa 51 $f»Rfa BRP 5 tt% *ff^ 
wf? ^ri 9r i a •fwi aftsn CTt«fn ft*ri <rto, 

#> w <*re m («tt* > w ^ ora) I ^f5 fontfj 
erfo $ arc wpcsi >*«fai Rfcvfo criwcra a* <wfo 
*iarNRi 



*W 

^ *1**1311* CW*f *ifwfc1 3TOtft fWs *5 

«r» #tel srN cq’to’feqt* * «tt« srto win *nrfert *tfarfa to qft 
5^5 tSqjp qrai qq, siqi qfcpi ^tq*rfttq c*rftw fsu? <$qF&l fltqn 

cwi faq 1 

* fft* taq «wi 

<25#a *«£i^it ^vt* «r*ii *r*\ 1 fSto ta ^ qstfq*tqcq* 
w '<pM qq ; at^its w « 1 »i qfcre *ttnr ^5 
tos *rt^<n qtq qi 1 toi q^fq <?# nfpi qtq 1 qq, q^ cqjql > 
fcql ^it*rtonr c^ < 4 *fi> f*m 1 $t 1 % qtfc q^s toi faftqt 
wtw, q?$i fcsrfa, sit 's fwl gqrfq, 3^1 gftre fefti cqq, 
qfcttql $tffa ^ttfe, salqtn *tq entree srfil «WF 5 ^firat qfe tot » 
V tfflrr «t«nt?r ttftw w qffros qq 1 tqtra wqq 
tor 5* i«)<K qste ^ *ftsql qt* =ri 1 

q^Ntro ^iroffia OTI 

vh^tWii cq «iqtq ^ qq $ql£ 3 ‘ q'tfvtrt 

*• 

^t^rtw qtre c*tq *rtM <$*& tfjqrtq q^q 1 qq, ^qtfS cutfcq *tt?br 
qr|qqiql1 ^qtos q^qq^fc fqoftf TOf i ftrtrM Ffaf 
fsptfh froft, fctqtq Iron, «rtfhi sTOfrtq ^tfrtq (chassis 

r t &m froto, *it$q qfc (fcqcqq w) «lf5 fwbi, ttf} q* to! 



3rtfintora 3t3i^f3 


3»Vr 

f3«t«r, ^tlfrre W fwf’t, fapfffr * *rfa *tt$l fast* t*5Ttff ^rfal 

ft*rt*r Tt33Rtf5re «t*r ^fwi 5 J«?ri 33 i 

C331 tf*Rfi> <2(3^5 3 f f3U5 « .. TtjSt w crt’t 5g I 
« • »fl> ^?*r wfif 3 s f?T3t3 W t « of& <Ftf3*t3 f^S 5 33 I 4^t 3=R? 
aprfsfa 3f|%^ 3 s f3F5 & 3^®? 3nf35ft33 4*R 43 5 1>1 Wsl 3R3I C3 CT 
^ 3*13? 'S 3pW3 3*$ ^I"*!! 3sfe® *ltC3 I «Wt3 C3R 

^tf3*tt33 WI 3^3t3 ^*tf3 =Tft ; 3^3*1 SI«!l$>rfE3 ^5l3t3 
^tf3*K33 f^3^ 3^F5 3ft®? 3Rt$F5 «rlf3jtfKF 43^ ^5t3t3 *1013 3^13 
<$t3t3 ft3H> 3$?® 3 r fa33 ^ 3^3«5CV I WT 43*StR3 

^3^13 31 ^1^3 W 3Ft3'3W3 3Ft*f 33i 3^3t3 Wt3^1 3ft3* I 
tfiR WM f^StOf C3R-31 srfTO Ulf*l3l trfgfR? C*H*I fHt«i 

3rf3t^c^ C3*3 31 43*f5 srtaf $ *Wfihri trow i «ife 3^tf3^33 m 43 ^ 

3l3J 3Tffi ftfSfc I tfaRfN Fffl C3t*ffi> 3R*(i *rtU5 5tf*f3l 
aPltgRlOI <2if^ ^tf3^1C33 33 43° ^ 3?tf3?t3 v®t3l3 

W(fi> «Hf53l ^5Tt3t3 Itf^fl m I tifosCT ^fSRfS « • »f& 
^tf3^33 f^3 J § 3§C® * • *f5 «nr STt^S 3 J fWl *1#^ >i«J< 3$pj 
^3tt3* & *Tft3S 51*rferl 3»t33Kfo 43 s f3«tW *TtJ1t3l 

OPS31 33 l 

<4$K*f C3#3 C3*R tWfOT f5f3l »ltf3 ( ^TO*13 3-tfrm ) 

*1^5 3^3, C3Ffa twt^f fsRTl Ffttefa 3*33 3TC3 ; «rf3l3 C3>R f3*tOt 
f*!3l 3f^ 5f°5J3 ^C3 l ftC3 ^lOT 5RR1 fwt^I 3^ 3^ 3Slf3^C33 
fsrvfe 35?3»f: SI3WI 3?5T3 3*f33l *^*ft3T ^ C3t^3 Mtftos 
*tf3*t'5 33 I ^3C»ti3 33^ ^31 ^lt« 3sf33l 3»Tf*W^5 33*1, 

f33t3 3 s f3C«T CW1 3t^3 C3 3t®Tf3 C®TtC3 J 3 1xf%v5 *if3a|CT 

^rtfrfu «nre 3^rfcF i 











^r«5l ^«l£<p «iw ^tfkTora < ®rfa ^tfti*ft<ni 

^ftwm fk»tc* rtWt^rl c*rsm i ^ ws wto 

s»te ntcss^J ^fkrft^ i ui^ *rt3f cartel? wfws #n:$ 
#rre *tfkrte $1*ira <rfe* «w »war «if« ▼tfwnrs 
^Rtf»nrl fc*rf* « *? i ^tre? fk© «rnw ^firal ^te CTlfca ’Tift 
*Nra fta c*te ^ <§*& ^te«rtete 5 * 1 ^ *mai vpt *rt^i ?tf rs #stc^ i 
<s\t ^wrlft <n^-^t% tf«r 3i^? firai jFi-pfo ^?i #® <®tei *ti»? 
^terfi* ors fknw 'e ^*prfa ^1 i *si^rr «ri% 

Tt?«rtei? <5ite?te vt*fj spire « ^jjeiw ?*t?re 5*te *rfate 
Ol^lw «fKtete I <4 5TO *ltCT Ftfasl ffalrt #1?® ft5l ar|*f 

t£FF vtf?*inra ft# #re «w^r»ri« #??1 *rar ^tfiroora ft# 
*S «W 3Rt5^1^ 5R2? ^tfiWW CTte*l "»lrf ftt? ?|CT ^tW<5t 
aft® teftff® <rtw I 

«ift #3*rftts etoitete ^sprlra ^fttem ?te*t »ro*ra #?re 
*3 I C^Me ww «wt? ^ ^ftre *?r I WNtfi #r® 
cnt? ^ ^ i crtote *1 ^tet? tesarf? sftr q& ^ftsl ®fal * 

f#1 ffsrre atelft ftre s? i *rfkrfo tffare ?te=i fc*tfw wjft 
rete «winra **i #s? 9»rrti ^ i 

<W *ttft ^5t¥t^ 

Rack and pinion<#tf?f ftftfe *rMfel C3W W*M tfW 

«jft spire ftftrc #re *rit? i <srtepFtei <*fei*r sp[? wfaire* ^S 
tafc *fcatn[« <*& *im ^1 R| Mtft Fl^rt^rl Tift ^t^Wc^re 
street i wf*p*t '«rtfg t ^1 's ’^srtwtosn ^ «*iotpi ^t5t« ^ 



*/ ^ / 


'tw Sfft *f«t >*> 

, . , ,, ,, „WW. ,< * <. ». . < « ».r .% ».».w> •'•'•''> o.'sArf 

<4$*»r wf$*TO I 4^*1 *!W «tfl 3t?N1f® *p^ot 

*rfai 3 I 3 i ret* fan? nfSnfa wfail *fa i 
'^rtara orct 3tW»K fa^ftfamtfafS wfantn sreara 'srfa^Rl ^ 
fan ntfar® refant? n'fasttf* i c*nt*! *mH <51^$ 3^c® 

fa^tcsfi sit 9 ! s«pni *w ^ «Tr^rhT wf^? nn fartffa ^Hwior i 

trfVlW sit 9 ! 33* 3rf33t3 W9 43*$ <W OTfct* ?fa 3T33tS 3>3l 
33 I W! ?f®3 43^*! 43* *M 3t3 43* fanSfa *M ^3t3 Wftl 
fafaai ^tt* i 4t3fn ^nt3 33* ntn 4* Tt* 3§re Tft* 

srt 9 ! 3t3, IS* c*$ *m pW? *t* 3tre ^t® 5 sft* 3l*i «rtfare 
*lt£3 I $31^ 3Hfo 31 t3*f^t nf^ ^353 53 31 I 4^$ "tfe « 
srf 9 ! 313 43* 3*33* 3t*I <*tC* | fanttfS <2tOT*l^ *F3*!1, OTW 
«Tff% 3f*s? *1*1 ?fant«t f*3*^ 3*ft3 fawt Pt*t* f*3tl 

«r3r<5!t*i 33 l 


^sff^Rl 3^3# 

33^9?, ft^r 'S ^S? #lfl 

*T|«fre1 ^3tt§3 -Slf^N ^ WtPufeESW (George 
Washington ) faf 5 ^® Ct® <2faE33 wf5 tit ^55 I |3t3 

g?t3 §®C® 3$C*T &•• faffa «tf*f3l 3s|k® ^3 1 £?5ff®3F faq'&Q 
( Lift ) nt3l 3t3 I 





vifiwcw 

V 

•%*•.** 'V«WWV\>\^^vw^s^/wnA«VN''^ *' X' v>WV^ \#X *V* VAy'S/VWN/VNA^/VN/V/V' 

3 fW*lC*ffc 

toft to sr^tto WtW -totfarl (Waldof-Astoria> 

% ^ 

dtrifr to ai*ft ^ <to®r toi tto fcriwtto c? toW 

tol Wld toft I &*1 toj V ft * tfa '* 

4id 8> tf) 'i'i tfa 9 i cK¥l-ait«tf«t5 tort* >• ^t*i torN 

«rtf&rr| aitfSc^ ^f*i?1 c"T? i dt’fti? awf5 'Tvfs^’f* ^ftllort 

anri ctoi tod i ?tto wm wn t to wtd? ctoft, tol 
•w* n?f to? to to fto to to ?1 ctoi *nr, f%pt 
af# «i *ro? ?rt i to^ftfS =rtf% an; ^fn c? cnt fto to 1st 
wftto dtcfc«i tor i 

te\5^ «tWf 

ft^t?tf*? ai«tot? eft ftfa* ( Empire State Building ) rffafi? 
*WT ^5? tofa I toPK *td to fowl >**8 ft,—aft? fafa 

to I «ttto? ^WC»^ ( Base ) 5? ^®Tl ^<rf^s I 3flfo« w 

§forl srttofS cn tod i «*•• Ttftto? *tf?to 

ait fto 4ftoiwfl» to tod i tow? cffd ai^fS «nt? 
«t5pd , ®rfd c? «ffo tor ?% aictoR n i ait ftonr 

?rfa*sr ai ctcre to to i to totosl «wra tort's tofi* 

tod ait «ttto to tor?t? *m «iti to? i 

ait?H fato «rt>rt5f tor fan torfr « ctod? ^idt^r i 

totto? drf? m «to drttofad srw totosi torfa 'to 

i d *wt? tor ftR 5tftfS srtar ^tdtd? ^djs 5 ftof^s d i ait - 
toto 3*1 ( plan ) ^dto ( model) 4t^5 tot 



Ttftw *a i $t$t* ^fwrfs wtft <$■*$ srfjrft aw® 

«fa C^Fft ^Jl^rW t$*Ffatare ( contractor ) om\ ** I 

Stsfai «wofc *ifwfa ^vfirai '0«i«4 f& i *fim <$>*0 
tffari cw'R i fsra <2tt*rtoni fwf% ’ftf^n ww ^ i 
f%f% 5 $ ifw «tt*rtoni tt 5 ^ wfo t^rtfw w*r ^tof 
sfare ntra i 

tfww srart ^^tft ^rfcss Tfrfa t^Fi 

3ftstf^I, ^t3l »«* tMfaS* <2t^5 ^FfVal 

( apft^ toi %i TOtlst ^tf^stvi i «w fare ^tcfo ^twisrtf 

« 

^rtn *i$qtft ^rtsrW, wswl ^tf* eert^rtcw^ Tttfo bsrtft *tu$ 

srtf^i i 

am: '«r^jw Tfa *ml I fafo 

*ft«ti s&ri c*tflifc, ftw ta to $**rfc5* m'sfo 

^rtfro srtf^H i Ttfiffinral toI ^Ttft aw 3fw '^rtf&al 

ffai *tf^f?r® arfatcw wtc*ra cw am: <h fe qtffa, *i*rfqf3pit 
sartetunr to to utfasl «rfjrtora ertffaefa, c*rfntTO%, Tfa 

cro tsitfif *ftfari 5% i f$tera *pt ^ ^s- 

ftftr* ^tcfo 'rnsfo *rtf*nrl c*l®r i ^5tft?i am: 

tppffcjroi *rfo, ^*nr spi, fltrtpnj *rft*r, •m stm sm ^srtf? 

‘STWwsri c^si «t?5i ^fe*rtf*m i *ns fiTW^ni ^5?j v5*rfa 
tom ^rfot* m #i»i; ‘m m crfft^fa w 

y* • 

toi ts «w artotcw *pr ^twi 'sif^rfsi «n c*rbrt^t3 

’tf " 5 1 ^fSpn amt: to to *Ftft*tcsr?i to *rfiwtw 
tfrWrfBw to «w« nf^s ^fwi 
^ ^firai c^t^n ^ i 



^•8 


s'tfr’fcss st^ft 

•X • * V. ' \ V * X V * \ « * ^ \* «■ kf / */ 

, ■ . C»y gV. 

T5i3 

afaw ^rfts^ fr^ss* ^» 8 ^> fg ^B5*n S5*n #i*prts frf^? 
sriCT «*rt»rtwf& *ta >«» swi frfrre *fcri stress sftRt’Rstt sfrisi 
tfsfal ^r i 4$ ^ft^t^fScv® §fctarfats ®r® ^°fg frisn> Rtt^ i tsts 
^rt«rhi*i frfcfsfrts frifri-fifos «jfrists swi *n 6 tmi ^ ettffa fear 

snd 3 s i <£& frarfi, ffr <4s? an ^ fr^s i jrtgs 

<&*R ^firal 3RR 3RR STtffts 5 *ffrF^frr ST*t ^ft^TtCf Si*fRR 

<& fgiste c ^m ^?rf^ i 
# 

*5^5 5 I f^TPT ( Aeroplane ) 

wh Dox aim farfaf& «sft wfm «rfwtft i fwft stsfe ^frR 
w grafts ^fsrs «rfat*f *iw ■rstfw staft's m *m\ 
s£ts ">* ° stt^ cst*t ute stre w 's fr^ Rf«fv5 an 

jf^n stftr® *rtsi sts an i *isTts ^ts 'otr n^t*t fern's 
(m few * hi arts 5i«i) ^fr* i site artfsRtu >rcs ^ *riM* 
»• art^r cscm srtw i <ufe ^rt^tif^tfl ssffe f%R wi i *& frraT' 
C’ldTfa Rtf, ^tvrt ss « frits ^is^rtai i fr€ts Ngt^i «mss 
sfrtss, ^ntsts stfessfa, sttst* ss, *itest * sws ^t®tn i ^sfr 

wot irhfifcwft sifrists ss, cwfci j^sts ^tsfr eiwtws ss, fasts 

FfaOT* SS <4S»s ^tWfWS C^faai 1 ^ faslW erfttOTS W 'Sltsfrt 
*ftSSl Sts, ^ftOT stsisf® S-fasfa W SW 5S St^SOT mffe 
tfTWOf srfa Ssftefe 1 sq alters SSffe (foSJ «Tfa ^»»” ^1 
^ fr^^s aifrssfg *RH C^tnci frfrr® CS ^5.1 ^JinstCJit ^-frsts SI 
artists scs nfri'tss *rw sts i otss 



few, 's fcww *•* 

tipi fsj-f^re tIw nfe =»i, «iapr ^«n «ri^ tow nftts 
^fcrfac i <4^*1 faTOra ^faRof^ra ^ fore ^*ra sftTOR 
$$; c^ <tg^ W% «#fj ^ C^SH R*1 »fl i 

*r*R ^fgR'sfSj hi TOforl <t?r ?rtf«n?i forfw* 
^ifam ^nMs sifof $$$5 ^fort • 5Rt^pi frtsft foi ^ 
«&TOh w i $31 *i< ^tt *r*bi *fori <4* *jw *•. srfor 
^f^tn si 5 ® te»i *itra *itm i ^1u *ra c^Ih ftTO cfriw $fi srffort 
«jjf ^firal *fofl «^rTO 'srf^FH *iw TO1 toi i 4t fortw 
ftfg, nfori? ^BTtftf *i^ai >* «r vfctfl Top i 

3P5| pft’f'l 

^w<t tN ^cre -»fc3* ^forl wTO i 

“5t^t^5»T C^tw SJFlst ^Ntcw w$ ^fod <iforfa m 

*ifo nfo-rtit «iartw*i i c^N fafoi crf*m c*ft 

fsffHH '*rtr^i 1 **tTOr?[ C’fato 5lt i fos 

srTOWfa «iwi^ c^t*i to *iwl frofa«i c^ «rtwl 

c^tfc erfft wni tfrel wi «rMw* 5^ '®rt%i cTOfa ^ 

df® Wt55l *[U5 « fctfWF TO C5&1 *TfotW* C5tc«m $#f TO 
«fo$ qfare nica sd i ^iftacTO ^tsf «ita e it^$ ^ 

#i s i ^ftTO <*& Ttw ^fon jsrtwt^ 

**ifc *firai C5t®ii i •■ 

ct ^ *icW*t3 #t e t^ 5 i ^tTc^I^p -?pf?j^tK ^ c^i 

*t1%^ c^ifs *ife*tt^ i ^tfwtPi^n (ficwRf 

sri^5(t^C<I<f ( Mount Wilson Observatory ) *[f5j^I 

WXJ * 1 ’^H 9 W 1 I tol ^tPIl trfwhl #1^5^ ^ tfa dw 





▼tfananr 

* »»»» »/*«• ' ' x*' *\ s * >* v-* * #i#t#i.«»\ ««,»*» 

mt #t5ffa w »rfc$ sift feu 3Ftc**nr c*p^ 

C»ltPW ( St. Gobain ) srfa^ #fc53 TO«Tftt3 W I f^R TOTO 

^3Ft$ Clltl *Rt #15 Ftfro *rft1 ftsrtfipi • 

. viift5*Ri^f%^d •ntv ^fwi am* *rft3*rfrft #n 
^1w fa Htftw *rte wnr qfiral «if% arfarlR *rW «rct 

5%t3 *T3 <4$ #t5«ffe> wrl *N#fl '®^a 5 I 

( concave ) tW (lens ) *113*1^ 331 *113 I C3 C?rfCt3 

c®wf5 's^ «rts * i • ® 5i*i i ‘ifeiPf f*re*i 'stft 

«fl»r* fas c*rtf%$hr art»rt» #1*1* 

5W i <$$ ftnfa ifs»ti#t jjrthw 3sf& «c?rt^f%5 c^rfa «rWw 

tM J&rfts, #*t? w «»• fc? i erfttw* Krt^s^ fflWvrt « 

{ concave ) I ^ C^tfalTO 5@t$*ffi>3 TOfl> 

*BrfoH JltlTO 3t3K CWf^Rft *W 33 3t$G5 *tlCT I C^Ttf%ft 

<43 *f»Rrft farm 3?fift3 ^srfatt 1 ! *BrfN s^'Wc-ra ct 

C3l3 TO *rtTBW*r 3f*ff5 *ftRR I <4^ fjfllTO CT 333 ftpft 3lC*lt 

*rai nc? #*toni 3tt*rl *Bni cqrtffc to* q^fttcr fffc3 to 

'arwr.w *jfvfflu$ 3tfo3 dtfe^ *rtn i w ^ «it*ii 33 *i* 31 i 

(Searchlight) 

3tt*r jpi* TOlTOrotw *nrt#t fid* 
arlfa® *$*tni i anrtfl «TOI cw®*ra C3tft *tfo* ^3 

«Tft3t3 f»Nl *It85l TOTO ifcrfcf I ^ TOTftpNl CTVt« *1#*l 
f3 &V6 313^1 To I *« TO* 4^3 ®t3 c^rtf^ 

TOrft fn«ft3 ctict ntfire ^11 ' 5 rti?r^5 

^n#!6 ^ 3rt%iJf*H «utPBr 3tf% wl*rt i 'Stefa *ra 



*•* 


*tf?*lC?3 *C3*f& Ww « &F33 

T sre cws to? totou toittoto* fc? ctpti ?? i 3#rtw? 
to?* *itoNtoit*to to ?$c»re 4*rc to? c? $to 

35 *Wt3tto 3?t^CN5 f*?1to to! 3t? I 

c?M (?R5ft?ra « 

*?prt*-1^t«i «t*fr Ipfpi^ tos? to ?fa sto to?^ ??, 

1%f? ^t^t? ^sfaw? , ®i'f < ® < 3^ otRui c? f33£?. 

cto ?wr? to i ?c*tfc? ««r fk^ ■> fa- a **? 43? to fipt tot* 
*» i ^t? f%t tol-ctot? ^ tot? totto $to?- 

( cylinders ) 3Jt? f^l C*Tfcfe * to 'Q to % alt? * n to I* 
tto 3?to-33[* *«f& =TC5T<T tof tofto C*3i**t %f tol 
3<^>i» i ^?t? ^ir to^fiS? c* 5 ?* 5 ! f^ 5 ! ?t? ^° 3^35^ 1 
1st? ?tr«i? st*r 1% <to 3*5f tore to « 8 *rf^s (toi c?c3 4* 
*ft^Q ) I '$t?1 ?C?^S CT? 5 ^ 5 ! 4^ ?t*U>^ f^ 9 ! *H3l‘*fc>4l 3Jtto I 

C?*1W3 3t*R ^f$W? 43 5 tW? t*r5T'5Sf 9 I? ^pRt^ 5W *Tl l' 

ftotu®? torcto ton *t?w 'Biftot? toto ^to to, toi tore- 

^pRt? 4^1*1 4* 4*fi> &5J f3t*t? I 4^f tow? W? 
*3*H « 3fPI? ’lift? toW ^>4kr T?3 $3f? 43? to *.8^ 8H«- 

to 3 I 3Wft?3 SFf33t%? to 3PS«! *f?3t? 33$ ww *,4*« 3*f?& I 
>a« 3^ 43? C3 ^??C*| ftol 3H tosfto* to*P5 3? (Super- 
heater) ^t? *i« 3^1 t^fto ^33%..to 3? at? 

*f?3t? C^ai* 9 ! tot? 1%3 3^3 3^to? v ® to* I ?Mto ?tre 
«tf% 3**f tore U 8 ?t^Q 5tw ttorl 3t**t ftoto? «to *t? I 

4$ 3*3 tow Ftf?f5 *f??i ftoto tow Ftf?fl»' 

5tf?f5 f*tfct Ftto?t? m «tg? ?to? «tnto t tocw 



totto* totef* 

\ VV/t K*\ #>/ * 'V*S/ W/M^k«ty v vo -0%. v %y y « r ly^vwwii'v^X/VX/Vww v« k/^/v/x/W t/*» %/ w »/\/\A 

"“^tos **tos <?rto *rf*re 3 * 1 «q^R*r **5itc** to *> ffc 
® 1 to toj tot* 8 ) to 3 to* s?*j * 11 ° to 3 toftofc 

*• #N >vfc ^"tos* m "«rtr^ 1 to *r#s 'totot 

toffi'SC?* m ( Superheater ) «|i* to f*f"li vf5 £to fH 
totes* SH *to I 'Slf^sf? £toj HI • f§ 'S «IC$ 1 f& I 

*lf 5 RTt* *1 ^tC*lf**rt* 5T5 f*to CWPt to ^ftft* ftf 

to'sft ^M*w fctfto *rto tot* vmwm n%to ^f*R* 
sterto ?* 1 **:*** *vi* tot*t* *r* tflR 

f^sTtlT® fafo© i>5 | 

to to3 : f*i£ ^fS totre ftf *tw* aicstetera wit«*m 
w tort**ito 'to 1 totato e s> 3 § 1 to w **• fa 
«w to *«•• fa fafto tot fH to itfte® tot 1 to* f**w 
to to ft* 1 to to^rt ffeto uqtot fH tfwfto to to 

^RfS to to*1 5ff5*l orsal stto 1 toe* «pr « toto 
■*n to* ^ftfl, 51^ tofB tot* ^to *to <w cto to 
«wto «pi' s wrt* 5?® w*f stto sttft 1 ^rtft 

tofB ftoto *rtto to^ 1 tot ftor tor.* «reifto to to 

st*tto 5tf*f5 fnfa stto ** 1 tot w c* to? to 

toft to c*tto to*i toft *w toto to*t* ffSre to 1 


fetres nftTiwrta *rfc 

<ft *f% ft*. C<R ( Big Ben ) to*1 *to I ff* **• 

torft tot* fat* $tfato <®« *<s cwto sri 1 4 $ tofl> 
•«tf% to* to ** $t> t to* toftofa ftotfa #fttto 





f- 

>8 (SIC'S) *fs 'SSfC^ ^ I ^TJTSl (2tf% ^fSlfBc^ 

^rt^r ^fcs i 

$Tfa ♦t5t*f*ra sKFsT^ a ffc #W, fai fafofa tfcfa 

TO^Tl <®tft I CffN^fS ( pendulum ) >* 4<K ^tsl W5 

s w «tft i *rf$f& m fa «tfr i 'aifaTfo *rf? 

*tc® *rc cw^e^rl (7i w %i Nst^l ^ii, ftsf% 

’I'tetWT *r*i r.W'SH ^Jt*rtra I 

w *rfctte *tfm\ '®br ( 2 tt^ ^®iio fa 

« 5t^f® c£j^ f^n^i to fc$t* w stf* m \ 

tstre croRtat qH>t* to to j ^1 *r§te ftfa-qfcl 
Ttfsprfa Stfaft Otfft C§rfS ytiU'Q W 1 I t* 1 w* w 
«Thr ^t5 fa i 

<& srf^ffa *w c^fa f^rc c^H 

*rfcftqj Wfa 55, TOCT$ C^N ^5t<l sfail <*ltfTOH I (flt 
^f& f5^55 Sfl SECT'S caf%§^ CT fTO C^ft 

tor srfc i t«fi t? *rifo to« f^n to, vrtfo vfi^ «rl<r 

* eiPoir «rai i 


&E(5S| <?faft 1 %Ps 

mtf^^T sffiffa tWI ^(WtU ( Eiffel Tower.) JpfrfPW 

M 

< 

^6 cHtefafos I >Wrt» ^itC 5 ! *lllfH «IV^ 'tfaw&t 

5 ^ *f fafa «W tm *Itm 3?s I ^1 ffa Sir 8 ^ 

^65 l ^1 5tf?rf& TO I ^5 f? fef% tftfall 

l ^nc^l SW ^snf5 ^^rtci I Btfilfe c4? fsif^B f%5ltc^ 


- • 


^ a / s r». xv•• vxsy v»./v^v- *■ .% 

%*RT 4^15 ^ srtsft ( platform ) 5ftf«(ff| *m ^fi> # ^*1 

#tti i 5tfaf& fartsl 5tftf& fatfa •nr i 

3t?fa *ra tos *rtw #to? i tfft fct* fNs* w i 

<*&f& cto* Cflfe OFlfe *ltf& 4^fB? *rf*3 R*nrfi> 'Sftfifcil frto 

-fWl* 5? Sttf© $?1#lra ( Lattice work ) TtCBft ^ wart* I <4$ 
ft-rfa §*\W ff^fo 3ft I 3ft1<I *ra ^tfa 

'Sit? 5 ® #t£3 I ^CTPt I 

*tftw*I ?to «rtw affiral W: Ararat ftol *nf s^rl 
tow i Rftwft toj$ 5fpl ^wrat ^to *rfot ?fo i artw. 

CT tfWffa *ni ^$fa CTft aiK^Sl Slit, C#3 
«ttol C^l 5^P ; CTO1 ^1 caplsif^sj toffi f^*Tt®T '®W wtfWSl 

*ito1 Raft ^ffr® ^to ntm i to c<r®to fcafe f'e^rft if 

^55 toft tfRSftR Slt^r Tltol GPOTl *|SlC3 ^ 

& ^ &U5 CTOtOI *tto tot Wft 5TT I 

to*i *rto^ ^it 'st^tfaresi c\ <*& ^f® 

§56 *S6<J TOI to arac*t^ *to ^to* I 

513 wftis 3Tfiral ^twi? «rH% rat toto 

§Sft 3WJ 3fttW3 tofi> siftft to I <4* siftftt to# 

$«ftr *l$*1 RtR to silW# t Majestic ) I £*Wj a«<» ffe « 

<*W -i o. ^ i tSts ranrara ^to®i i« ^ i to 
€*••• ifa 5Tt^ <^ ^5to *ftw t$ft ( tf«Si) Sq3*W 

«nr "If^ strata FlfilfS f^-rf^T ^rara *1t^t1 ( Propellers ) 5^51 

^WarfiJ #11I 



9#9t99 $^59, ft$59 « 

*9* Stmt'S 9$ 9$ 5t9ft ftfts 9^rfc$ i t?9tfl99 

^ srt9lsi9tft ^ 9fat9 fa 9t*i 9%1 *i$g 9t9l9t? #5 

9ft9 i $:t99 f9*ra #*rfa ^ *nw srfrMtfa 9*1< 9'«9t9 

'srtwflTfn £fa $f*r *fer| f5tm ft9t9W 9t9l 9faft9 i 
wr% i$9 srtetettft'S ^9 i fal9&rft 93 $ 

9t9t*rt9 ^farafipi i 

cfi^^r -5i1%^t?r jftftwfa 9$* «rt^«n *91 tow *&* to 9C9 i 
fat9 f9*it*i ^ifa^wra 1*1 9t% 9fat9 *r-ttwfr Jitta c*rt9t$9i 
9tf9re fccfo qwr #5 c9tfa 9tft •ftThlft vrtilPi 9tet9t$ 9fe 

* ,v *rft9i *rf^i i « vtaroft 9t*r *si cetera »* s&i 

9rtratFra c*ffa ifas ctftoi tef *rfwt*iw Mfr*t9 m 
^ 9ra 59 1 fwcfc fcSrt-srrtl ^fure 99 ^ srfa «rtft 91 91*119 

9#Tf9 ®S 9? C3F9 9T99t9 Wl lt?1 $9l9 9lt I $rl9ls? 999 993 JRSf 
9tH ■llK 99p8 |E1> $99 C9$l9 9ES 9*919 9f99l «tf$ffa iWlfa 
99C99 ^t*P9 Wt9tCT? ft9l 99 1 9l$C99 39 '9t^9fJ9 4$ ^<Jff 9J<P£| 
*Tfcl C9 Sfl5ft®r 9t9 ^9919 ^ 9C9 99 C9Ft=T 99199% <43 fa9Tl$ 
4<9ttfal 9ft 9*f9C$fs i 4f39 3l915t#l 4$ w ^ C9 

Wf* 9l9t* 91? 9WTC9 9tT59-C5TO9 9l& 99i 99 91 I 

*rt9tre mn c^r%<? fwm, C9rai9*i, cfafa c*tf, *fi$t9 fat9 

^f9 ? lt tSTlft 9*it99 9$ 9<TC99 f99lTO99 TO ^$19 C^t*#9 
«l$19 9l» I •• 



tow© nfireffl 

(>) ( Horse Power ) 

'S'V** *f#8 ( *n©W <2tfa ^ fWJS 

"if® 5 4K51M 31 Horse Power 

^ I 

(*) ^-?TtWt*R QF\ ( Oxy-acetaliue flame )—WtftlTORl 

awrhr 3%r« fpi i 's =rfo* ^fs m 

fifat toi ^t%i ^ ^ farifsi srtfe <& m *faPwi 

^ I t*t* $t*T fitter *• 0 • <7Tfet\5 v ( Centigrade ) I «ffes*( 

^sttnu ypt *rfwr l**fte srt^f kH°\ to? i 

®twl toitoi f fsre, toto*i arfeto, «jfi l$Jtf? 

«t%l <W TOTfPt ^tffw TfSf 3#rt3 TO ?Ftf?*l? ‘ill 

SfPffa? 5|t5l^ W TO3 I 
(s) ffiR ( Engine ) 

attffo* *tf^ « tot? *frto nfsfl «rfetw? 

TOT, fcstre tf«R ?PI I ?Hl? ■riro C3 TO! C^fsral 

*tt?1 3t? 31*^? If??'! ( Steam engine ) 3t*T I <fllTO*f C 5 ? 

TO! ^ITPfC^F ’tit 7 ! IfiR Wl 1 C3 TO| 

•ffe* *ft?1 Tf? q^-TOW-lfiR (Crude oil. 

engine) ^ I 






